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From the Department of Radiology and Physical Therapy, State of Wisconsin General Hospital 


to review a series of cases of solitary 
myeloma of bone as recorded in the 
literature, with particular reference to the 
roentgenologic features, and to report four 


Te: purpose of this communication is 


additional new cases. 

Solitary myelomatous tumors of bone 
are generally conceded to be of rare occur- 
rence and the majority of those published 
have been in the form of single case reports. 
Geschickter and Copeland (18) found only 
five recorded in the literature in 1931. 
Cutler, Buschke, and Cantril (12), in 1936, 
reviewed 12 cases from the literature to- 
gether with five others from the Registry 
of Bone Sarcoma of the American College 
of Surgeons not previously reported, and 
added another, a total of 18. Since their 
article, other cases have been described 
and we wish to add four more, also not pre- 
viously recorded. 

In this connection it should be mentioned 
that there is a distinct group of plasma-cell 
tumors which seems to have a predilection 
for the mucous membrane of the nose and 
nasopharynx. These tumors have received 
special attention in the rhinologic and 
pathologic literature. Blumenfeld (4) 
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brought the subject up to date (1935) on 
this particular phase of myeloma. A total 
of 21 cases were reviewed by him including 
one of his own. Histologically these tu- 
mors are identical with plasma-cell mye- 
loma of bone but show less tendency to 
metastasize. The etiologic factors have 
not been definitely established. Most 
writers on the subject believe them to be 
true neoplasms related to malignant 
lymphoma and to be only a variant of mul- 
tiple myeloma of the plasma-cell type. 


In reviewing these cases it is difficult to 
segregate them from myeloma originating 
in bone. Destruction of the bony struc- 
tures adjacent to the tumor is sometimes 
present, and the possibility that the lesion 
originated in bone must be given considera- 
tion. The case of Cappell and Mathers (8) 
illustrates the difficulties encountered. The 
tumor in this patient involved the petrous 
pyramid and base of the skull: at postmor- 
tem examination it was the only focus 
found. The patient had had a chronic 
otorrhea for many years, and the authors 
were not certain whether the lesion should 
be classed as a myeloma of bone or as one 
originating from the mucous membrane of 
the mastoid cells. A case reported by 
Gross and Vaughan (19) also illustrates the 
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same difficulty. The original lesion which 
occurred in the maxillary antrum and was 
treated surgically, recurred and a swelling 
developed in the region of the middle of the 
right tibia. Some time later this became 
enlarged and painful and roentgen exami- 
nation showed an expansile, multilocular, 
cystic lesion involving the tibial shaft, 
very similar in appearance to others re- 
corded in the literature. The authors cite 
this case as a plasma-cell myeloma and do 
not mention the possibility that the lesion 
in the antrum may have originated in the 
mucous membrane. Nevertheless those 
tumors occurring in the nose and naso- 
pharynx have a somewhat different clinical 
picture and since extra-osseous myelomas 
do occur, this group should be segregated 
as much as possible from those definitely 
primary in bone, even though they seem 
to be very similar pathologically. For a 
discussion of the subject of this form of 
myeloma the articles by Blumenfeld (4), 
Claiborn and Ferris (11), and Blacklock 
and Macartney (2) are cited. 

The nature of myeloma still is an un- 
solved problem. A résumé of current 
opinion on the subject was given in a recent 
editorial in the Journal of the American 
Medical Association (14) in which it was 
stated that classification of myeloma on a 
histologic basis does not seem justified, 
since the essential histologic picture of this 
tumor is that it is made up of all the im- 
mature elements of the bone marrow. In 
that respect it seems to be relatec to the 
leukemias and aleukemias. There is also 
some evidence to show that ‘‘multiple mye- 
loma’’ is multiple insofar as the cases are 
observed only after diffuse spread has oc- 
curred. Some of the follow-up observations 
made on cases of solitary myeloma certainly 
support this view. Nevertheless, there are 
certain features in most of the cases of 
solitary myeloma recorded in the literature 
which tend to place this group apart from 
the usual, so-called multiple form. This 
will be considered in further detail later on 
in this paper. Cutler et al. (12) believe it 


is possible to separate further the solitary 
forms of myeloma into two distinct groups, 
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the first solitary only in the beginning and 
subsequently becomes generalized; the 
second and rare type remains solitary 
throughout its course, and prolonged ob- 
servation (four to ten years) proves that it 
remains local. 

Since roentgen examination is relied 
upon in large measure to establish the 
presence and possible nature of lesions of 
bone, it seemed desirable to review the 
cases available in the literature, in order to 
determine, if possible, the roentgenologic 
aspects of solitary myeloma. As with 
other rare lesions, the individual roentgen- 
ologist seldom has an opportunity to see 
more than a few cases of this type and only 
by correlating the experiences of others is 
there any hope of establishing a definite 
diagnostic entity. 


REVIEW OF CASES 


Including our five cases (four new ones 
and one previously reported), we have re- 
viewed a series of 45 single focus type of 
myeloma of bone. 

Clinical Aspects —While this study was 
conducted primarily from the roentgeno- 
logic point of view, certain features in the 
clinical picture are worthy of note. In 
Table I are listed the salient facts of the 
cases reviewed. Table II shows the age 
and sex distribution. There were 35 males 
and 10 females. Except for one infant 19 
months old, the age varied from 29 to 71 
with an average of 48. More cases (16) oc- 
curred in the fifth decade than in any other, 
the remainder being distributed rather 
equally between the third, fourth, and 
sixth. Of considerable interest is the loca- 
tion of the lesions (Table III). The dorsal 
spine (9 cases), pelvis (10 cases), and femur 
(8 cases) were the most frequent sites of in- 
volvement. In three instances the lesion 
was found in the skull, five times in the hu- 
merus, three times in the cervical spine, 
twice in the lumbar spine and jaws, and 
single cases occurred in the clavicle, tibia, 
and sternum. In the pelvis, the ilium was 
the most frequent site and in the femur all 
eight cases were found in the proximal 
part. The duration of symptoms before 
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the first observation varied from a few tion to the onset of generalization varied 
weeks to four years. 
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TABLE I 
Soe > 
of 
CASE NO. AGE | LOCATION X-RAY DESCRIPTION CELL B.J. TREATMENT RESULT Selbsa REMARKS 
SOURCE SEX TYPE PROT. Aen [eas [£23 
i 64 Femur, Irreg. area rarefaction 8 om. long. |Plasma Dead 1 year few Autopsy. 
Zdansky r upper 1/3] Cortex thin and in some areas des- |cell days Single focus, 
troyed. Pathological fracture. 
45 | Femur, Circumscribed osteolytic lesion ex- | Plasma Curettage Living 2 mo. 6% yre. | Patient living but has second 
MacFee M upper 1/3 tending longitudinally. Cortex in- [cell late | Cautery lesion in L3. Able to be 
(Geschickter) tact. No periostitis or expansion, Toxins, X-ray. around. Progressive anemia. 
Sy 41 | Maxilla | Defect in alveolar process. Plasma Dead few ? Died post-op, Autopsy. 
Wallgren Pr cell early| Resection weeks Single focus. 
@s 34 Femur Fracture. Honeycombing of bone, Plasma 0 Curettage Living 7 mo. 4 yrs. Living, good health, no sign 
Rogers M rarefaction, expansion, cell Radium of recurrence, 
Amputation 
5. 29 | Humerus, | Fracture. Absorption and reticula- |Plasma| 0 Curettage Living 1 wk. lyr. Living, no sign of recurrence 
Shaw M middle tion of bone suggesting central cell Bone graft or spread, 
medullary tumor, 
6; 62 | Femur, Fracture, Bone rarefied and cortex |Plasma| 0 Curettage Dead 2 to 3 Died 6 mo, after first seen, 
Charbonnier, | F upper 1/3/irregular, thin and cystic. cell months 6 mo. Autopsy = single focus. 
Mermod 
7. 55 | Vertebra, Plesma Laminectomy Dead 10 mo, Died Autopsy - single focus. 
Walthard M Cy & Dy cell curettage post-op. 
8. 65 | Skull, , Plasma] 0 Excision Living ? 18 mo. Living at time of report. 
Mathias M_s| parietal cell No reourrence or spread. 
9. 32 | Vertebra,/Lipiodol block at dorsal 4. X-rays |Myeloma Laminectomy Dead 6 wks. 15 days | Autopsy - single lesion. 
Cabot Case M Db of spine otherwise negative. 
No. 16482 
10. 60 | Femur, Fracture at level of trochanters, Flasma | 0 Disarticula- Dead 18 mo. 2 mo. Died 2 mo, after operation. 
Harding, M upper 1/3/Osteolytic lesion confined to this |cell tion, Autopsy - single lesion. 
Kimball area. 
ll. 39 | Ilium Large tumor having appearance of Plasma ? Biopsy, Dead 2 yrs. 23 mo. Autopsy - single lesion. 
Cutler, Bone | FP giant cell. cell early| X-ray 
Reg. Noe 1148 
12. 58 | Ilium Large area of decreased density with] Plasma Biopsy, Living ? 20 mo. Living. General condition 
Cutler, Bone |M trabeculation,. cell X-ray excellent. 
Reg. No. 1195 
13. 52 | Vertebra,| Destructive lesion, diagnosed as Plasma | 0 Xeray Living ? hO yrs. | Living after 10 yrs. Disease 
Cutler, Bone |M L2 Giant cell tumor, cell Stabilization has extended to adjacent 
No. 1167 operatipn vertebrae, 
14. Adult Clavicle|Uniform expansion with only thin Myeloma; + | Resection Living 13 mo. 2 mo. Living 2 mo, after first seen 
Bloodgood x outer 1/3} shell of bone left. Bone cyst or but one sew focus in a rib. 
giant cell tumor? 
15. 49 | Vertebra,|/ D6 compressed and rarefied. Disc Plasma * Laminectomy, Dead 14 mo. 3 yrs. Generalized metastases some 
Peyton M dé between Ds and Dé slmost obliterated] cell late | Radium, 9 mo. time between 19 mo. and 33 yrs. 
with paravert. Seft tissue shadow. X-ray 
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times rather thick trabecule. In some of 
the cases destruction of cortex in areas was 
found but more commonly the cortex was 
intact. No periosteal reaction was pro- 
duced. Pathologic fracture through the 
tumor was a frequent occurrence and in 
some instances it was this mishap which led 
to the discovery of the causative lesion. 
This multicystic type of tumor was en- 
countered especially in the pelvic lesions 
and in some of the cases involving the long 
bones. It was often mistaken, roentgeno- 
logically, for giant-cell tumor. 

The second type of lesion seen was a 
purely destructive one. This too was com- 
monly located intramedullary and, in the 
long bones, tended to extend up and down 
the shaft. The margins were sharply de- 
marcated and expansion was present oc- 
casionally. The essential differences be- 
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tween this lesion and the cystic form, when 
occurring in a long bone, were the absence 
of trabeculations and less tendency for ex- 
pansion. This osteolytic type was the one 
commonly encountered in the spine and the 
roentgenographic appearance of these 
spinal lesions deserves particular mention. 
The lesion, in most instances, was limited 
to a single vertebra but in some the tumor 
involved one or more contiguous vertebre. 
Also, in some of the cases in which one 
vertebral body was involved primarily, 
follow-up studies showed later extension to 
adjacent bodies. This tendency for the 
lesion to extend across the intervertebral 
discs and involve adjacent bones by direct 
extension is worthy of note. Bone destruc- 
tion was the prominent feature and result- 
ing loss in height of the involved body was 
noted, while in some instances the involved 
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body disappeared completely. No prolif- 
erative bony changes were described. In 
the dorsal spine a paravertebral soft-tissue 
shadow was mentioned in several instances; 
involvement of the vertebral processes oc- 
curred in some. Uniform flattening of the 
vertebral body could then result, due to 
lack of support posteriorly. Lateral or 
interior wedging was more frequent. 
Pathologic Types —The plasma-cell type 
of myeloma predominated, there being 41 
cases of this form. In four cases the mi- 
croscopic diagnosis was given only as ‘‘mye- 
loma,”’ or else it was stated that the lesion 
was of the mixed type. As has been indi- 
cated, differentiation between the various 
types of cells present many be impossible 
and probably is unnecessary. 
Treatment.—An analysis of the type of 
treatment used in the cases reviewed here 
shows that surgical or radiologic proce- 
dures alone or combined have been tried. 
Surgery varied from biopsy and curettage 
to partial removal of the growth, complete 
resection, amputation of an extremity and 
disarticulation. Irradiation has been ad- 
ministered in the form of external x-ray or 
radium therapy and interstitial radium. 
As an adjunct, toxins were given in one in- 
stance. The two largest groups were 
treated by biopsy plus roentgen therapy or 
by more or less radical surgical removal 
alone. Since the total number of. cases is 
relatively small, it is difficult to evaluate 
statistically the various therapeutic meth- 
ods, but certain impressions can be gained 
by a study of Table I. One can hardly 
deny that biopsy followed by x-ray therapy 
seems to offer the best chance to the pa- 
tient with solitary myeloma since the aver- 
age prolongation of life in that group is 
considerably longer than for any other 
combination of treatment. In individual 
patients one sees occasionally a remarkable 
response to therapy, with freedom from 
symptoms for over seven years or more 
(Case 24), although most of them develop 
sooner or later either a recurrence or the 
generalized type of myeloma; however, 
even in that case, the lesions may still re- 
spond to irradiation (Case 35). 
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DISCUSSION 


(1) Authenticity of Cases.—All of the 
cases included in this report had micro- 
scopic diagnosis of tissue removed at biopsy 
or postmortem examination. The diffi- 
culty of separating the cases of myeloma 
arising from the mucous membranes of the 
nose and nasopharynx from those arising 
in bone has been mentioned previously. 
As far as can be determined none of the cases 
included here belong to the former group. 
As a matter of fact, when generalization of 
the mucous membrane type takes place it 
may assume the form of typical multiple 
myeloma and, pathologically, the two are 
identical. Claiborn and Ferris (11) believe 
that most of these mucous membrane mye- 
lomas are benign and that most of those 
that appear to be malignant are probably 
manifestations of multiple myeloma. 


TABLE III.—ANATOMICAL DISTRIBUTION OF 
LESIONS 


PART NUMBER OF CASES 
Skull 3 
Jaws 2 
Clavicle 1 
Sternum 1 
C. Spine 3 
D. Spine 9 
L. Spine 2 
Pelvis 10 
Humerus 5 
Femur 8 
Tibia 1 
= Total | 45 
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In several cases the records are not clear 
as to the extent of search for other foci, but 
the symptomatology, clinical findings, and 
course of the disease point to the lesion be- 
ing of the single focus type at the time of 
first observation. Incidentally, it is recog- 
nized that neither complete roentgen-ray 
studies of the skeleton nor autopsy exami- 
nation will disclose every possible focus of 
disease, but of the two it is believed that 
roentgen study is the more reliable for dis- 
covering scattered foci, since, in the aver- 
age necropsy, complete investigation of all 
of the bones is not made. Some of the 
cases reported have not been included be- 
cause of lack of data. It is likely that 
others may have been included in papers 
dealing with a more general subject matter 
and there probably are many that have 
never been published. 

(2) Relation of Single to Multiple Forms. 
—The opinion that the multiple form of 
myeloma is multiple at the time of first ob- 
servation only because spread occurred 
early from a primary focus is an interesting 
speculation, and this study tends to sup- 
port that view. When generalization oc- 
curs it may assume the typical appearance 
of multiple myeloma. This was true in one 
of our cases (Case 2). In some instances 
only a few new foci appear and patients 
have lived after various forms of therapy 
for periods up to eight, ten, and, in one in- 
stance, twelve years. However, the state- 
ment that solitary myeloma of bone is al- 
ways relatively benign is not true. The in- 
terval from the first observation to the time 
of report was not long enough in many 
cases to evaluate the degree of malignancy 
of the lesion. That relatively benign forms 
of myeloma do occur must be admitted and 
the giant-cell type seems to be less likely to 
metastasize than the osteolytic form. It 
seems reasonable to assume that myeloma 
may occur in varying degrees of malig- 
nancy with early spread in some (typical 
multiple myeloma) and, at the other end 
of the scale, a benign form which remains 
local, providing reasonably efficient meth- 
ods of treatment are employed for its eradi- 
cation. Between these two extremes, many 
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grades of malignancy may be found (2, 
37). This opinion is held by others and, as 
stated by Stewart and Taylor (37), there is, 
obviously, no dividing line between the 
simple and malignant forms, and it ap- 
pears that solitary plasma-cell tumors 
belong rather to an intermediate (locally 
malignant) group than definitely to either 
end of the scale. The wide variation in the 
duration of the disease, as indicated in this 
report, from the time of onset of symptoms 
to the first observation, the time elapsed 
before generalization occurred, and the 
length of life in some patients, even with 
relatively little treatment, favor such a 
view. Another point in favor of such a 
supposition is the known fact that even in 
cases showing the typical multiple punched- 
out defects in the spine, pelvis, ribs, and 
skull, occasionally one or more of the le- 
sions will show a cystic trabeculated ap- 
pearance similar to that noted in the single 
focus type of the disease (38). 

(3) Roentgen Diagnosis and Differential 
Diagnosis.—The characteristic features of 
single myeloma of bone as recorded in this 
series of cases have already been mentioned. 
The confusion with giant-cell tumor was 
a common one. In this respect, the loca- 
tion of the lesion is important. Simple 
giant-cell tumor is, predominantly, a le- 
sion of the epiphyseal ends of bone. Its oc- 
currence in other locations is rare. Cases 
have been reported of its appearance in the 
ribs, spine, and other flat bones, but patho- 
logic proof was not always available. 
Given a cystic trabeculated lesion, expan- 
sile in character with evidence of some 
cortical destruction, and located in an 
atypical place for giant-cell tumor, mye- 
loma should be given consideration. The 
favorite sites being in the dorsal spine, pel- 
vis, and proximal femur, lesions of this 
character in these areas should arouse the 
suspicion of myeloma. 

Solitary myeloma of the multicystic type 
also may be confused with localized fibro- 
cystic disease of bone. These latter lesions, 
characteristically, are found in the diaphy- 
sis of a long bone, the proximal hu- 
merus and femur being favorite sites. 
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They occur at an earlier age period than 
myeloma, usually before the age of 
twenty. Asa rule they are asymptomatic 
until fracture occurs, while most myelomas 
give a history of pain and dysfunction 
prior to fracture. 

Pre-operative diagnoses of osteogenic 
sarcoma and Ewing’s tumor were made in 
several cases. Absence of periosteal reac- 
tion, the presence of expansion and trabecu- 
lation, and the purely osteolytic charac- 
ter of the lesion would be against the diag- 
nosis of Ewing’s tumor. Myeloma usually 
lacks the invasive qualities of osteolytic 
osteogenic sarcoma. The margins of the 
bone defect are smoother and more sharply 
defined, but when the tumor has been of 
rapid growth, differentiation may be im- 
possible. 

In the spine, myeloma may be confused 
with tuberculosis, particularly so if a para- 
vertebral soft-tissue shadow is present. 
Here, one must rely on the character of the 
changes in the bone, which, at least, 
should be sufficient to differentiate between 
an inflammatory and a neoplastic process. 

The differentiation between the osteo- 
lytic form of single myeloma and the de- 
structive type of metastasis is even more 
difficult. Both produce destruction of 
bone, the age period is similar, and the 
favorite sites of involvement are much the 
same. While metastatic malignancy com- 
monly assumes a multiple form in the 
bones, it does occur, early, as a single lesion 
often enough so that this feature is of no 
great help. In the spine, visualization of a 
paraspinal soft-tissue mass probably is 
more common in myeloma. Absence of 
sclerosis is the rule in myeloma, while 
many metastatic lesions show some evi- 
dence of sclerosing reaction. In the ma- 
jority of metastatic tumors a_ primary 
growth can be demonstrated by thorough 
study but, again, exceptions occur in suffi- 
cient number to make this of doubtful 
value. Pathologic fracture is common to 
both. The ability of myeloma to cross 
cartilage and involve contiguous bones is 
of importance and, in our experience, this 
IS rare in carcinoma. Expansion of the 
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cortex is a frequent finding in solitary mye- 
loma, but unusual in carcinoma. 

Other rare tumors may simulate mye- 
loma. Teufel (39) reports a case of cylin- 
droma of the ilium, and the roentgen ap- 
pearance as illustrated in his paper seems 
hardly different from that seen in myeloma. 
Certain types of hemangioma of bone, ac- 
cording to Bucy and Capp (5), may show a 
soap-bubble type of multicystic involve- 
ment and from some of the illustrations in 
their article the appearance is very similar 
to myeloma. 

(4) Treatment—As pointed out before, 
the treatment of solitary myeloma has 
been either surgical or radiologic or a com- 
bination of both. We believe that no type 
of therapy should be instituted before a 
biopsy has established the correct diagno- 
sis beyond doubt. In some instances it is 
possible to remove the lesion entirely by 
operation; in others, anatomic location 
permits only of partial removal or curette- 
ment. All cases should have the benefit of 
post-operative radiation therapy. 

A scrutiny of the literature and our own 
experience seems to support the contention 
that roentgen rays are perhaps the most 
efficient single therapeutic agent in dealing 
with solitary myeloma, although it is quite 
true that, even with them, permanent 
cures are not often obtained. However, 
the palliative effect and the prolongation 
of life are definitely worth while. If a soli- 
tary lesion in an extremity recurs after irra- 
diation, amputation should be seriously 
considered. 

As to the technic, it has been our prac- 
tice to use conventional x-ray deep therapy 
in doses of 200 r (in air) per day up to a 
total dose of from 1,200 to 1,600 r per field. 
In cases with generalized involvement so- 
called ‘‘general body exposure” has been 
administered with good response in some 
instances.?. The results observed in our 
own group are recorded in Table I. We 
have had no experience with radium ther- 
apy in this condition but it seems evident 


2 The technic is described in detail in ‘Clinical 
Roentgen Therapy,” edited by E. A. Pohle, M.D-, page 
42. Lea & Febiger, Philadelphia, 1938. 
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Fig. 1-A. 


Fig. 1-A.. Case 1. 
Fig. 2. The sections show a compactly cellular tumor without stroma. 
in size and staining reaction. 
along the nuclear membrane. 
myeloma, plasma cell in type. 


Mitosis is not seen. 


Fig. 1-B. Case 1. 
February, 1937. 


Appearance of lesion in 


that for efficient treatment large amounts 
of radium in the form of the so-called 
bomb (telecurietherapy) are required, un- 
less interstitial irradiation is used. 


CASE REPORTS 


Case 1 (M. J.). This patient was the 
subject of a report by Pohle and Stovall 
(32), and only a brief résumé, including a 
recent follow-up, will be given. The pa- 
tient was a white female, aged 49, first ad- 
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Appearance of lesion in right ilium at the time of first admission, May 17, 1935. 


The cells are small and uniform 


The nucleus is placed excentric, and contains blocks of chromatin arranged 
The cytoplasm is stained pink. Diagnosis as follows: 
(Zeiss apochr. 20, HomalI; X 500.) 


mitted to the State of Wisconsin General 
Hospital on May 13, 1935. She gave a 
history of having slipped and fallen on the 
right hip eight months previously. She 
walked with a limp after this accident and 
walking became progressively more painful 
until eventually she was unable to bear 
weight on the leg. Roentgen examination 
demonstrated an expansile osteolytic le- 
sion involving most of the right ilium (Fig. 
1). The cortex was very thin, but intact, 
and some faint trabeculations were visible 
throughout the tumor mass. A _ provi- 
sional diagnosis of giant-cell tumor was 
made. Biopsy was done on May 20, 1935, 
and histologic diagnosis of tissue removed 
was plasma-cell myeloma (Fig. 2). Roent- 
gen therapy was started on May 22, and 
1,000 r was given to an anterior and a pos- 
terior field in daily fractions of 200 r to each 
field.* On July 30, 1935, an additional 
1,400 r was given to each port in daily frac- 
tions of 200 r. On Nov. 11, 1935, examina- 
tion revealed distinct recalcification of the 
lesion. An additional 600 r was given to 


3 All doses refer tor ‘‘in air.”’ 
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Fig. 3. 


Fig. 4. 


Fig. 3. Case 2. Lateral view of the dorsal spine. The body of D10 is compressed into a narrow wedge 


producing a considerable gibbus. The disc spaces are fairly normal. 
Fig. 4. Case 2. Anteroposterior view. Note soft-tissue mass on the left side at the level of D10. 


each field, fractionated as before, and on 
April 22, 1936, another series of treatments 
totalling 800 r was begun. The patient was 
again admitted to the hospital on Nov. 26, 
1936, complaining of pain in the lower 
back. Roentgen examination showed a 
diffuse rarefaction of the lumbar verte- 
bre, with some collapse of the bodies evi- 
dent. She was given six daily treatments 
of 200 r each to the lumbar spine through 
one posterior field. Re-examination on 
Feb. 11, 1937, showed a progression of the 
lesions in the lumbar spine. General body 
radiation was given, 25 r being adminis- 
tered to each of four fields to include the 
entire body surface. She was not seen 
again by us but her referring physician in- 
formed us that she died on Sept. 5, 1939. 
She had been confined to bed at home since 
her last admission to the hospital in Febru- 
ary, 1937. She had suffered pathologic 
fractures of the right thigh and left arm 
from trivial causes a few months before 
death. For about a year before death sev- 
eral soft masses had been noted over the 
skull and these had slowly increased in size. 
While no roentgen examination was pos- 
sible, there had evidently been a wide dis- 
semination of the myeloma throughout the 
skeleton. The total duration of the dis- 
ease from the time of onset of symptoms to 
death was five years. 


Case 2 (R. T.). The patient, a white 
male, aged 39, was first admitted to the 
hospital on April 9, 1936. His chief com- 
plaint was difficulty in walking. About 
eight months prior to admission he had de- 
veloped a ‘‘sore spot’’ in the middle of the 
back after throwing a baseball. Four 
months later he noticed numbness of the 
toes which gradually became worse. He 
continued working until two weeks prior 
to admission, when he had had to stop be- 
cause of the continued pain in the back and 
the increasing difficulty in walking. On 
physical examination a sharp posterior an- 
gulation of the spine at the level of the 
tenth dorsal vertebra was found. Neuro- 
logic examination revealed a shuffling gait. 
He was unable to lift the right foot off the 
floor and could not stand on one foot or 
with the feet together. Reflexes were hy- 
peractive, with an abortive ankle clonus 
and a positive Babinski on both sides. Tac- 
tile discrimination and pain and tempera- 
ture sense were lost below the waist. 
Roentgen examination of the spine showed 
a well marked kyphosis with gibbus forma- 
tion at the level of the tenth dorsal verte- 
bra. This body was almost completely 
destroyed, with only a narrow, flattened 
portion remaining and the highest point, 
the posterior, measured not more than a cen- 
timeter. The discs between this body and 
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Fig. 6. 


Fiz. 5. Case 2. Appearance of pelvis after generalization had occurred (20 months after onset of symp- 


toms). 
multiple myeloma. 


Fig. 6. Case 3. Appearance of cervical spine at time of first admission. 


There are multiple ‘‘punched-out’’ defects throughout the pelvis and upper femora characteristic of 


The body and spinous process 


of C3 are almost completely destroyed. The articular masses are partially preserved. 


the adjacent ones were intact, however. 
In the anteroposterior view a small soft- 
tissue shadow could be seen on the left side 
of the tenth dorsal vertebra. The tumor 
was thought to be malignant but, other 
than this, no statement as to its nature 
could be made (Figs. 3 and 4). Roentgen 
examination of the chest, spine, pelvis, ribs, 
skull, arms, and thighs revealed no other 
foci. 

One examination of the urine for Bence- 
Jones protein was negative. Laminectomy 
was done and tumor tissue encountered. 
The pathologic diagnosis was plasma-cell 
myeloma. 

On May 4, 1936, roentgen deep therapy 
was started, 200 r being given on succes- 
sive days to a single field directly over the 
lesion for a total dose of 1,200 r. He re- 
turned on July 14, 1936, reporting im- 
provement in his symptoms. Five daily 
doses of 200 r were given to the same area. 
Improvement continued and on Dec. 31, 
1936, he was able to walk with the aid of 
only a cane. Roentgen examination re- 
vealed a lesion in the anterior arc of the 


left third rib and this was treated with six 
daily doses of 200 r each. He was again 
admitted to the hospital on April 14, 1937, 
and roentgen examination of the skeleton 
showed typical multiple myeloma involv- 
ing the ribs, spine, pelvis, femora, and skull 
(Fig. 5). His condition rapidly grew worse 
and he died on April 24, 1937. Postmor- 
tem examination confirmed the x-ray find- 
ings of multiple myeloma which was con- 
sidered at this time to be, histologically, of 
the myelocytic type. 

Case 3 (J. F.). The patient, a colored 
male, aged 60, was first admitted to the 
hospital on Sept. 13, 1937, with a chief 
complaint of pain and stiffness in the back 
of the neck of seven months’ duration. 
For the past three months the pain had 
radiated down the right arm and this arm 
had become weak. Tingling sensations and 
numbness had developed and, more re- 
cently, there had been noted increasing 
weakness of the legs. Physical examina- 
tion and the neurologic findings indicated 
a lesion involving the cord in the lower cer- 
vical area. Tests for Bence-Jones protein 
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Fig. 7. 


Fig. 7. 
fifth vertebrae were removed at operation. 


Case 3. Appearance of cervical spine 19 months later. 
The disease has extended to involve the second and fourth cervical 
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Fig. 8. 
The lamine of the third, fourth, and 


vertebra, with complete disappearance of the third and with considerable shortening of the cervical spine. 
In spite of local extension, the patient had remarkably few complaints. 
Fig. 8. Case 4. Destruction of the right sides of the bodies and lamine of the first and second dorsal 


vertebre. Slight soft-tissue shadow adjacent. 


in the urine gave a faint positive reaction 
once and were negative on other occasions. 
Roentgen examination revealed extensive 
destruction of the body of the third cervi- 
cal vertebra with disappearance of its 
spinous process. The lamina was involved 
but sufficient of the articular masses re- 
mained to give some support posteriorly 
(Fig. 6). Operation was done on Sept. 25, 
1937, with removal of the laminze from the 
second to the fifth cervical, inclusive. A 
tumor mass was encountered involving the 
lamine of the second and third cervical 
vertebre and invading the soft tissues. 
Histologic diagnosis of the material re- 
moved was plasma-cell myeloma. Roent- 
gen therapy was begun on Oct. 7, 1937, 
eight daily doses of 200 r each being given 
to the right and left cervical region. On 
Dec. 28, 1937, a second series was com- 
menced, 1,400 r being given to one pos- 
terior field in daily fractions of 200 r. By 
this time some improvement was noted in 
symptoms and physical findings. On Sept. 
15, 1938, the patient was re-admitted for 


further observation. Clinically he was 
much improved but roentgen examination 
showed extension of the disease to the 
fourth cervical vertebra and enlarged 
lymph nodes could be palpated in the right 
cervical area. This region was treated 
through two portals with a total dose of 
1,200 r to each area, in daily fractions of 
200 r. At the last examination on April 10, 
1939, progressive destruction of the fourth 
cervical vertebra was found although he 
was much improved symptomatically (Fig. 
7). Examination of the spine, pelvis, chest, 
and ribs showed no new foci of the disease. 
Eight daily doses of 200 r each were given 
to the right and left sides of the cervical 
spine. No further follow-up was obtained. 

Case 4 (I. H.). The patient, a white fe- 
male, aged 54, was admitted to the hospital 
on Jan. 15, 19389. Symptoms had begun 
gradually three months before, with pain 
between the shoulders. Following this, her 
legs became so weak that she had difficulty 
in getting her feet off the floor. Numbness 
of the feet and toes was noted. On physi- 
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Fig. 9. 


Fig. 10. 


Fig. 9. Case 5. Lateral view of sternum at the time of first admission. Multi-cystic osteolytic lesion 
involving the manubrium. Cortex anteriorly is fragmented. 
Fig. 10. Case 5. Oblique view of sternum. Note multi-cystic and expanded appearance of manubrium. 


cal examination the legs were hypotonic, 
with increased knee and ankle jerks. Ab- 
dominal reflexes were absent, the Rom- 
berg test was positive, the gait was ataxic, 
and there was an indefinite level of hyper- 
esthesia on the right conforming to the 
tenth to twelfth dorsal segments. Rou- 
tine laboratory findings were within limits 
of normal. The urine was negative for 
Bence-Jones protein. 

Roentgen examination of the spine 
showed a destructive lesion involving the 
first two dorsal vertebre. These bodies 
were almost completely destroyed except 
for the left side, where some bone structure 
remained. The lamine and pedicles on 
the right side were included in the destruc- 
tive process (Fig. 8). No lesions were 
found in the remainder of the spine, ribs, 
or pelvis. 

Laminectomy was done on Jan. 24, 1939, 


when a tumor was found involving the 
laminze of the seventh cervical and first 
two dorsal vertebrze. Histologic diagnosis 
of this tumor was plasma-cell myeloma. 
She was given 1,600 r to the upper dorsal 
area in daily fractions of 200 r. The pa- 
tient was discharged from the hospital on 
Feb. 22, 1939, with no apparent change in 
her condition. On Sept. 18, 1939, she re- 
ported for observation. There had been 
marked improvement, she had no com- 
plaints, and was doing her own housework. 
Roentgen examination showed no progres- 
sion of the disease in the upper dorsal spine 
and roentgenograms of the skull, spine, 
pelvis, arms, and thighs showed no other 
foci. 

Case 5 (J. B.). The patient, a white 
male, aged 59, was admitted to the hospital 
on Sept. 13, 1938. Five or six weeks be- 
fore admission he had noticed a tender 
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swelling over the upper sternal region, 
which reached its maximum size in three or 
four days and since then had become a 
little smaller. At first he had had severe 
pain when he took a deep breath and lately 
there had been a dull ache in the region of 
the swelling. On physical examination a 
mass was found over the upper end of the 
sternum, about 5 X 11 cm. in size, quite 
soft but giving the impression of being of 
bony hardness deeper down. The mass 
was not adherent to the skin. Routine 
laboratory studies gave essentially normal 
results. The urine was negative for Bence- 
Jones protein on two occasions. Roentgen 
examination of the sternum showed a mul- 
ticystic-appearing area of rarefaction in 
the manubrium extending into the calcified 
costal cartilage of the first rib. Soft-tissue 
swelling was apparent over the lesion an- 
teriorly. The cortex was involved and 
somewhat fragmented (Figs. 9 and 10). 
Films of the spine, pelvis, skull, and ribs 
showed no other foci. Biopsy of the tu- 
mor was done and the histologic diagnosis 
was plasma-cell myeloma. Roentgen ther- 
apy was given, eight daily doses of 200 r 
toa single field directly over the tumor. On 
Jan. 17, 1939, another series was com- 
menced, a total of 1,200 r being given. 
At this time the tumor mass had decreased 
considerably in size, and the lesion in the 
manubrium showed some recalcification. 
Roentgenograms of the skull, pelvis, and 
spine showed no evidence of spread of the 
process. At the last examination on May 
31, 1939, no further change was noted in 
the tumor either clinically or roentgenologi- 
cally and no further treatment was given. 


SUMMARY 


While the total number of cases of soli- 
tary myeloma is small, a review of those 
found in the literature, together with the 
five of our own, makes it possible to arrive 
at some fairly definite conclusions, as fol- 
lows: 

(1) While unusual, solitary myeloma of 
bone cannot be considered a rare disease. 

(2) Pathologic reports indicate no es- 
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sential difference between the solitary and 
multiple forms of myeloma. It seems en- 
tirely possible that myeloma may occur in 
varying degrees of malignancy with gen- 
eralization occurring early in some (typical 
multiple myeloma) and late or never at all 
in others. 

(3) Two main forms of solitary myeloma 
occur, according to the roentgenologic pic- 
ture. In one, the resemblance to giant-cell 
tumor is striking. In the other, osteolysis 
predominates but expansion of bone may 
be present. While it is impossible to pre- 
dict, the degree of malignancy from roent- 
gent logic examination, the trabeculated, 
multicystic form tends to run a more be- 
nigh course. When generalization occurs, 
it ukually assumes the form of typical mul- 
tiplh myeloma. 

(#) Because of the possibility of a rela- 
tivdly benign form of tumor, strenuous ef- 
forts at eradication of the lesion are war- 
ranted. In the spine, laminectomy with 
removal of as much of the tumor as pos- 
sible and followed by thorough irradiation, 
is the treatment of choice. In the pelvis 
ang other bones inaccessible to surgery, 
external irradiation may result in arrest or 
pospible cure of the disease. In the long 
borles, roentgen irradiation is advocated as 
the|first measure. If this fails or the lesion 
recurs locally, excision or amputation 
shquld be considered. 

)) Solitary myeloma must be differ- 
entliated, roentgenologically, from giant- 
celj tumor, localized fibrocystic disease, 
metastatic malignancy, osteogenic  sar- 
co1iia, Ewing’s tumor and from some of the 
rarer tumors of bone. The age incidence, 
location of the lesion, symptomatology, 
and roentgen appearance are of aid in this 
di [btw At the present time we do 


no} believe it is possible to make an un- 
eqhivocal diagnosis of solitary myeloma 
froin roentgenologic examination alone al- 
thqugh the probability of its existence may 
be} correctly stated. In most instances, 
final proof will depend on microscopic ex- 
amination of tissue, and biopsy is advo- 
cated in order that adequate treatment 
may be instituted. 
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MULTIPLE MYELOMA’ 


By LYELL C. KINNEY, M.D., San Diego, California 


is frequently a difficult problem. 
Like other multiple osteolytic le- 
sions, the prognosis is serious and early 
accurate diagnosis is important. The 
roentgen findings are often the only evidence 
of multiple myeloma, but recent authors 
have emphasized the frequent lack of 
typical x-ray findings and the close mimicry 
of other bone lesions. Hodges (1), de- 
scribing the lesions of multiple myeloma, 
states that, ‘‘there is nothing definitely 
characteristic about their appearance.” 
Geschickter (2) says, “in the roentgeno- 
gram it may be practically impossible to 
distinguish between multiple myeloma and 
diffuse metastatic carcinoma.” Sager (3) 
recently presented a carefully studied case 
of multiple myeloma simulating hyper- 
parathyroidism that was determined only 
at biopsy. The typical case of multiple 
myeloma presents a fairly obvious picture 
but there are so many variants from the 
usual and lesions may be so closely simu- 
lated by other pathology that diagnosis 
from clinical and laboratory methods may 
be obscure if not impossible. 

The lesions of multiple myeloma are 
malignant osteolytic tumors arising from 
cells in the red bone marrow. They have 
no relation to the osteogenetic cells and 
hence do not produce bone. By the time 
the lesions are sufficiently large to give 
x-ray findings, they are generally multiple 
in the involved bone and usually occur in 
several locations. The lesions in the early 
Stage are, as a rule, limited to the bone and 
often there is no palpable tumor or swell- 
ing. Four definite types of myeloma are 
recognized by the Registry of the American 
College of Surgeons (4), depending on the 
predominant type of marrow cell found in 
the lesion, namely, the plasma cell, my- 
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elopyte, erythroblast, and lymphocyte. 
However, this classification has no clinical 
sighificance. The gross pathology and the 
clinifal course of these four types of the 
myejoma series are similar and cannot be 
differentiated except by microscopic study. 
The! plasma-cell myeloma is the type gen- 
erdlly found. 

A$ the disease progresses the lesions in 

any!one bone increase in size and number 
and there is usually an increase in the num- 
ber lof bones involved. There is no evi- 
~ that these lesions are metastases 
but ithey are probably independent lesions. 
However, myeloma does metastasize to 
the soft structures and typical lesions have 
been found in the liver, spleen, and lymph 
nddes. Occasionally metastatic glands are 
found before bone lesions are large enough 
to! be demonstrable (2). Metastases have 
ndt;been found in the lung-fields except in 
the! case reported by Wieland. 
While there are no characteristic symp- 
toms of multiple myeloma, the most usual 
symptom is pain in the lumbar region or 
chest. The pain may be mild until some 
minor injury precipitates a fracture or the 
crushing of a vertebra, and it may be shift- 
ing and intermittent. It may be insig- 
nificant until after the bone lesions are well 
advanced, or it may be intense and severe 
before the lesions can be shown on the 
roentgenogram. The presenting symp- 
toms may in no way point to the disease 
and may be those of chronic sinusitis, 
gastric hemorrhage (5), acute pleurisy, or 
herpes zoster, or there may be an entire 
absence of early symptoms, as seen in 
Case 1 reported herein. 

Since the first case of multiple myeloma 
was described by Watson, MacIntyre, and 
Dalrymple ninety years ago, it has been 
associated with the finding of Bence- 
Jones protein in the urine and this protein- 
uria has been thought to be characteristic 
of the disease. The presence of Bence- 
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Jones bodies in the urine occurs in from 50 
to 65 per cent of myeloma cases but it is 
not pathognomonic. Bence-Jones bodies 
are formed in the bone marrow and they 
may appear in the urine in any disease of 
the marrow including metastatic carci- 
noma. The finding of Bence-Jones bodies 
does eliminate hyperthyroidism as the 
proteinuria is not seen in ths disease. 
The absence of Bence-Jones bodies is not 
significant because they occur only inter- 
mittently in the early stages of the disease 
and may be entirely absent in from 30 to 
50 per cent of the cases. A more constant 
finding in the urine is evidence of nephritis 
which occurs in about 70 per cent of the 
‘cases. 

The blood picture is not characteristic 
although there is usually a progressive 
anemia. There may be an increase in the 
serum calcium but the serum phosphorus 
remains normal or increased. There may 
be a hyperproteinemia and inversion of the 
serum-globulin ratio but these are not con- 
stant findings and do not occur in over 50 
per cent of the cases. The normal serum 
phosphorus and normal calcium balance 
are evidence against hyperparathyroidism. 
The presence of Bence-Jones bodies, in- 
creased serum calcium, and phosphatase 
does not eliminate metastatic carcinoma 
as they may all be present in the latter 
condition. 

The roentgen findings will depend on the 
stage of the disease in which the examina- 
tion is made (6). Marked pain or backache 
may bring the patient for study before any 
bone lesions are demonstrable (Case 3). 
Usually the patient appears several months 
after the onset and there are diffuse mul- 
tiple bone lesions. The bones most fre- 
quently involved are the spine, ribs, skull, 
and pelvis. It must be emphasized, how- 
ever, that lesions may be absent in any one 
of these locations and that myeloma can- 
not be ruled out because there is no evi- 
dence of disease in the skull or in the spine 
at the time of the examination. Case 1 
showed a normal lumbar spine and Case 
3 showed no evidence of pathology in the 
skull although there were advanced lesions 
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in the dorsal spine at the time of the exami- 
nation. 

The most characteristic findings point- 
ing to a diagnosis of multiple myeloma are 
small, multiple, clean-cut areas of bone 
destruction with the appearance of having 
been punched out of otherwise normal 
bone. The lesion is purely osteolytic and 
does not produce bone reaction or sclerosis. 
While there is union of pathologic frac- 
tures, there is no evidence of new bone on 
the roentgen films. 

In the skull the typical sharply circum- 
scribed lesions are usually found in the 
frontal or upper parietal bones. In ad- 
vanced lesions these areas may coalesce 
and give a diffuse mottling of the skull. 
There is no thickening of the tables of the 
skull and there are not the large areas of 
bone destruction which may be seen in the 
Schiiller-Christian syndrome. There is no 
bone reaction in the surrounding skull, such 
as is seen in carcinoma and syphilis, and the 
lesions do not tend to be irregular and in- 
filtrating as in metastasis. 

In the spine the typical, small, discrete 
lesions may be seen in the bodies of one or 
more vertebra, but, as pointed out by 
Snure, there may be extensive destruction 
of the vertebral bodies by osteolytic lesions, 
presenting no x-ray evidence until the cor- 
tex is involved. The usual findings are 
rarefaction, with fracture or collapse of 
one or more bodies. As the disease pro- 
gresses there may be diffuse mottling of the 
bodies with the loss of the usual architec- 
ture and the softening may permit of 
marked swelling of the intervening discs. 
Usually the lesions in the spine are not 
characteristic and present no definite find- 
ings to differentiate them from other os- 
teolytic conditions. 

In the ribs the most frequent finding is 
diffuse mottling and demineralization. 
There may be cyst-like areas of expansion. 
with palpable tumors, or there may be com- 
plete destruction of portions of a rib. 
There are frequently multiple spontaneous 
fractures in several ribs and this finding is 
quite significant in pointing toward a di- 
agnosis of multiple myeloma. 
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In the ends of the long bones the lesions 
may fuse into large cyst-like areas which 
simulate localized cystic osteitis. These 
lesions, when advanced, lead to marked 
bone atrophy, the cortex becomes paper- 
thin but with little or no expansion. Oc- 
casionally lesions in the ends of the long 
bones may exactly simulate the lesions of 
osteoclastic metastases (2), but the typical 
early lesions here, as elsewhere, are small 
discrete areas of destruction in normal bone. 

Multiple myeloma may give varied and 
confusing secondary findings in the roent- 
genogram of the chest; lesions may 
perforate the ribs and give soft-structure 
tumors; spontaneous fractures of the ribs 
may give localized sub-pleural hematoma 
and develop pleural effusion or empyema. 
Large soft-structure tumors may arise from 
the posterior surface of the sternum or 
from the vertebre, giving the appearance 
of primary ‘nediastinal tumors. However, 
multiple mye‘oma does not metastasize 
to the lung-fields and this is an important 
diagnostic finding. 

Diagnosis.—The probability of multiple 
myeloma should be considered in any adult 
patient who has multiple osteolytic bone 


Fig. 1-A. Case 1. 
and Bence-Jones reaction. 


Fig. 1-B. Case 1. 
the patient from uremia. 
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lesions or multiple spontaneous fractures. 
The :characteristic findings of small, dis- 
crete, punched-out areas in normal bone, 
plus a Bence-Jones proteinuria, may be 
found, and, if so, are usually decisive. 
While the usual locations are the spine, 
skull, ribs, and pelvis, it must be remem- 
bered that any of these areas may escape 
involvement and that the lesions in the 
spine often do not have any characteristic 
appearance. 

Hyperparathyroidism with cystic bone 
changes can usually be definitely ruled out. 
The: demineralization of parathyroid dis- 
ease involves the entire skeleton (7), and 
cysts and tumors are secondary findings, 
whereas the typical findings of myeloma are 
discrete, clean-cut areas of bone destruc- 
tion without generalized porosis. Bence- 
Jones bodies do not occur in hyperparathy- 
roidism and their presence should exclude 
this disease. High serum calcium and sec- 
ondary hyperplasia of the parathyroid 
glands may occur in myeloma or in carci- 
noma but in multiple myeloma they are 
not accompanied by the low serum phos- 
phorus and the low calcium balance typical 
of parathyroid disease. 


Fig. 1-B. 


No clinical symptoms, the condition was discovered accidently from albuminuria 
Punched-out areas in the skull were the only lesions in the skeleton. 
Roentgenogram of the skull made one year after Figure 1-A and before the death of 
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The osteolytic type of metastatic car- 
cinoma closely simulates multiple myeloma 
and it may be impossible to differentiate 
between the two on the roentgenogram. 
Bence-Jones protein may be found in 
either, and the blood picture may be iden- 
tical in both. However, the typical small 
myeloma lesions occurring in the skull can 
usually be distinguished from the larger, 


Fig. 2-A (upper). 
p, of two months’ duration, were the only 
symptoms. 
Fig. 2-B (lower). 
seventh dorsal vertebra was without symptoms ex- 
cept for transient herpes two months previously. 


Case 2. Two ‘‘wens’”’ in the 


Case 2. The lesion in the 
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more diffuse, moth-eaten areas of metasta- 
sis. The reactions of osteitis and sclerosis, 
frequently seen in and around metastatic 
lesions, are never seen in myeloma. Mul- 
tiple myeloma lesions are purely osteo- 
lytic, and osteoblastic changes will be evi- 
dence of metastases. 

Paget’s disease, in which the bone ab- 
sorption is accompanied by simultaneous 
bone production and alteration and rear- 
rangement of architecture, should not be 
a difficult differential problem. It is never 
a purely osteolytic lesion. The lesions of 
myeloma are never accompanied by the 
thickening of the tables of the skull which 
is characteristic of Paget’s disease. 


CASE REPORTS 


Case 1. H.G., male, aged 51 (courtesy 
A. B. Smith, M.D., La Jolla, Calif.), was 
admitted to the Scripps Memorial Hos- 
pital for general survey because he had 
been rejected for life insurance. The pa- 
tient had no pain or other complaints and 
the medical history was not significant. 
On examination on Nov. 29, 1938, the 
blood examination was normal, blood urea 
25 mg. The urine showed serum albumin 
2.1 gm., and Bence-Jones protein. The 
roentgenograms showed no abnormal find- 
ings in the rib cage, spine, or pelvis. In the 
frontal and parietal regions of the skull 
there were typical small, punched-out 
areas varying from 3 to 10 cm. in diameter. 
There was no bone reaction around these 
areas and the skull was otherwise nor- 
mal. 

On Nov. 8, 1939, he was re-admitted 
with marked anemia. Hemoglobin 44 per 
cent; red blood cells 2,000,000; coagulation 
time 7.5 minutes; the blood urea had risen 
to 272, and there was bleeding from the 
gums, nose, and hemorrhoids. The roent- 
genograms taken at this time showed 
marked increase in the areas of destruc- 
tion throughout the skull, the ribs showed 
numerous spontaneous fractures, and there 
was involvement of the lumbar spine and 
pelvis. This patient died of uremia shortly 
after this admission. 

Comment.—This case showed typical 
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lesions of multiple myeloma without clini- 
cal symptoms. The lesions were dis- 
covered because of a nephritis and Bence- 
Jones bodies. There were no significant 
findings in the ribs, spine, or pelvis at the 


Fig. 3-A. Case 3. Roentgenogram of the 
dorsal spine four and one-half years after onset of 


symptoms. Films made five months previously 
had been negative. 


Fig. 3-B. 


first examination. Later painful lesions 
were satisfactorily controlled by x-ray 
therapy. Death from uremia occurred 
one year after the discovery of the lesion. 
Case 2. R.S., female, aged 43 (courtesy 
James B. Bobbitt, M.D., San Diego, Calif.). 
The medical history was negative aside 
from a transient attack of pain in the cervi- 
cal region in 1936, which was relieved by 
diathermy. In February, 1938, there was 
a short attack of herpes zoster, following 
the right eighth intercostal nerve, which 
disappeared in three weeks without re- 
sidual pain. At this time two small lumps 
were discovered in the scalp and were con- 
sidered to be wens. In April, 1938, the 
patient consulted her physician for removal 
of the wens. Aside from slight pain in the 
cervical region, there were no other symp- 
toms and the patient was in good physical 
condition. The x-ray examination showed 
that the scalp tumors involved the entire 
thickness of the skull and that there were | 
multiple small, punched-out areas through- 
out the skull. The dorsal spine showed 
slight compression of the bodies of the 
seventh and eighth vertebre and there 


Fig. 3-C. 


Figs. 3-B and 3-C. Case 3. Films of the skull and skeleton, except the spine, remained negative until 
the time of death, which occurred five and one-half years after onset of symptoms. 
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were numerous small, discrete areas of 
bone absorption in the bodies. The 
manubrium of the sternum showed nu- 
merous small areas of destruction and a 
soft-structure tumor extending about one 
centimeter posteriorly. There were also 
minute lesions in the anterior arch of the 
pelvis and the upper third of the femora. 
The urine showed Bence-Jones bodies. The 
patient died four months after the discovery 
of the lesion. During the last three weeks 
there was the typical agonizing terminal 
pain. 

Comment.—The only leading clinical 
symptom in this case was the presence in 
the scalp of soft-structure tumors having 
the appearance of wens. The case was far 
advanced before there was any significant 
symptom to point to bone disease. 

Case 3. G.U., male, aged 56 (courtesy 
C. L. Stealy, M.D., San Diego, Calif.), had 
complained of backache in the lumbar and 
lumbosacral regions for four years. There 
was nothing significant in the medical his- 
tory and the physical examination, when 
the patient was first examined in Cleve- 
land, on May 22, 1935, was negative ex- 
cept for restriction of movement in the 
lumbar spine. There was no evidence of 
bone disease on the films made at that 
time. There were remissions and relapses 
in the pain in the lumbar region until 
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Sept. 12, 1935, five months later, when 
there was a sudden, painless hematuria. 
Films of the dorsal spine at this time 
showed a marked demineralization of all 
the bodies with expansion of the inter- 
vertebral discs and some compression of 
the eleventh dorsal vertebra. There was 
a marked anemia. Hemoglobin 54 per 
cent, with 5,000,000 red blood cells, which 
did not respond to liver medication or 
transfusion. Blood calcium, phosphorus, 
and phosphatase were normal but there was 
inversion of the albumin-globulin ratio and 
Bence-Jones proteinuria. A biopsy of the 
sternum bone marrow was not significant. 
There were no demonstrable discrete, 
punched-out areas in any of the regions 
studied and the skull showed no evidence 
of pathology. One year later, when ex- 
amined in San Diego, the roentgenogram 
showed no lesions except in the spine. 
The autopsy, performed on Nov. 12, 1936, 
showed no changes in the skull. The ster- 
num and ribs were fragile, the marrow 
greatly increased in amount, and the cor- 
tex in many areas was paper-thin. There 
were no isolated bone tumors. The dorsal 
and lumbar vertebre were decreased in 
vertical diameter. The organs of the 
thorax, abdomen, and pelvis were nega- 
tive. The microscopic diagnosis was mye- 
lomatosis. 


Fig. 4-A. Fig. 4-B. Fig. 4-C. 


Figs. 4-A, 4-B, and 4-C. Case 4. There had been symptoms of backache for six months and history of 
minor injury one month previously, as well as acute vomiting. Hyperparathyroidism was considered because 
of diffuse rarefaction in the spine, pelvis, and skull, high serum calcium, and tumor in the thyroid. Autopsy 


showed multiple myeloma. 
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Comment.—This patient had clinical 
symptoms for four years and at the end of 
that time the only demonstrable x-ray 
findings were in the dorsal spine, there 
never being any in the skull or other bones. 
There were no discrete, punched-out areas 
demonstrable at any time. The autopsy 
showed multiple myeloma limited to the 
spine and the bones of the trunk. 

Case 4. J. F., male, aged 56, had com- 
plained of vomiting, pain in the back and 
hip, and weakness. The severe pain fol- 
lowed a chiropractic adjustment one month 
previously. Vomiting was of two days’ 
duration, while the backache had lasted 
about six months. Physical examination 
was negative, except for tenderness of the 
third and fourth lumbar vertebrze and the 
lumbosacral region. There was a hard 
nodule in the upper portion of the left 
lobe of the thyroid. Blood showed a mod- 
erate anemia, serum calcium varied from 
14.8 to 20 mg., phosphorus 3.2 mg., 
urine showed Bence-Jones protein. X-ray 
examination showed demineralization of 
the lumbar bodies and of the sacrum, with 
mottling and compression of the second 
and fifth bodies. There was widening of 
the discs. The skull showed small scat- 
tered areas of bone absorption. Because 
of the diffuse rarefaction in the skull, spine, 
and pelvis, the high calcium, and the tumor 
in the thyroid region, the case was con- 
sidered one of hyperparathyroidism. Op- 
eration, performed on Feb. 7, 1936, showed 
a large adenoma in the left lobe of the thy- 
roid with no enlargement of the parathy- 
roids. The patient died on March 18, 
1936, following bronchopneumonia. Au- 
topsy showed multiple myeloma involving 
the skull, ribs, and spine. The pancreas 
was hemorrhagic and firm but otherwise 
the visceral findings were normal. 

Comment.—The presenting symptom in 
this case was vomiting and intense dis- 
ability following a minor injury. The dis- 
crete, clean-cut, punched-out areas in the 
skull, Bence-Jones proteinuria, and normal 
serum phosphorus were overlooked in 
favor of the diffuse rarefaction in the spine 
and pelvis, high serum calcium, and the 
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tumor in the thyroid region, in reaching a 
diagnosis of hyperparathyroidism. 


SUMMARY 


Multiple myeloma has no characteristic 
symptoms of onset and no definite early 
clinical picture. Bence-Jones proteinuria 
and evidence of kidney damage occur in a 
large percentage of cases but these findings 
are not pathognomonic and may be absent, 
intermittent, or occur only late in the dis- 
ease. The roentgen appearance of small, 
clean-cut, destructive lesions in otherwise 
normal bone is the most characteristic find- 
ing pointing toa diagnosis. However, this 
characteristic finding is often not demon- 
strable. There may be no evidence of bone 
lesions in the very early cases, and when 
they do occur they may present variations 
exactly simulated by other osteolytic le- 
sions. Some myeloma cases never show 
lesions in the skull and, consequently, the 
absence of skull lesions is not significant 
in ruling out myeloma. 

The lesions of multiple myeloma are 
seldom solitary in one bone or limited to 
one bone. The discovery of multiple os- 
teolytic lesions in any bone or of any de- 
structive lesion in the spine should im- 
mediately raise the question of multiple 
myeloma. Examination should then be 
extended to include x-ray studies of 
the skull, the entire spine, ribs and ster- 
num, and of any painful areas in the ex- 
tremities. 

If there are typical, sharply etched, 
destructive lesions in otherwise normal 
bones, their presence will point to a di- 
agnosis. However, if the lesions are not 
characteristic they must be differentiated 
from metastatic carcinoma, parathyroid 
disease, and other osteomalacia. After 
the character and geography of the lesions 
have been demonstrated it may be possible 
to discover a primary carcinoma as a prob- 
able source of the osteolytic lesions. If so, 
this will simplify the diagnosis, particu- 
larly if there are any osteoblastic changes 
or reactive osteitis. On the other hand, 
the osteolytic lesions may be accompanied 
by diffuse skeletal granular porosis and by 
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faulty calcium and phosphorus metabo- 
lism typical of parathyroid disease. 

In the absence of primary carcinoma or 
of unquestionable generalized porosis and 
clinical findings of hyperparathyroidism, 
all multiple, purely osteolytic, bone lesions 
must be considered to be multiple myeloma. 
The final diagnosis may require biopsy 
and microscopic examination. The biopsy 
is indicated if there is any question of 
multiple myeloma and is frequently the 
only means of reaching an early accurate 
diagnosis. 

1831 Fourth Avenue 
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April, 1936. 
DISCUSSION 
Joun D. Camp, M.D. (Rochester, 
Minn.): There is little that I can add to 


Dr. Kinney’s and Dr. Paul’s comprehen- 
sive considerations of this subject. 

I think my experience with the differen- 
tial diagnosis of multiple myeloma paral- 
lels quite closely that of Dr. Kinney in re- 
gard to metastases, hyperparathyroidism, 
and one more condition I would like to 
emphasize, called ‘senile osteoporosis.” 
This condition occurs in the age group in 
which myeloma and multiple metastases 
are extremely common, and, in our ex- 
perience, sometimes a diagnosis can be 
made only after resort to biopsy. 

I know of no characteristic roentgeno- 
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graphic picture which will permit an un- 
questioned diagnosis of multiple myeloma, 
I agree with Dr. Kinney that all the find- 
ings he enumerated are suggestive, but to 
say that this is myeloma and that is me- 
tastases I do not think is always possible. 

There are two things which I think may 
help in the differential diagnosis of these 
conditions. First is the presence of a high 
proteinemia in the blood, and the second is 
a sternal puncture. Snapper has empha- 
sized the value of a sternal puncture and 
in cases which he has reported recently, 
myeloma cells were found in the sternal 
puncture material even when roentgeno- 
grams of the sternum were negative. All of 
his cases of myeloma showed a positive 
sternal puncture. 

In regard to the solitary form of mul- 
tiple myeloma, all the cases I have been 
concerned with have sooner or later de- 
veloped multiple lesions. 

There is one interesting point which Dr. 
Paul brought out—the age incidence. 
The age group seems to be lower than that 
for multiple myeloma. 

Dr. Paul mentioned one point which I 
perhaps misunderstood. If I did not, I 
would like to disagree with him. That is 
about the extension of multiple myeloma 
or solitary myeloma of the vertebra 
through or across the intervertebral disc. 
I do not believe multiple myeloma goes 
across the disc; I think it goes around it. 
So far as I know, malignant disease does 
not traverse joint spaces; it extends around 
by way of contiguous osseous or soft-tissue 
structures. It may sometimes give the ap- 
pearance of having gone through the joint, 
but, actually, in postmortem specimens, 
you can see that the cartilage in these cases 
is very much intact. 


RatpH E. Myers, M.D. (Oklahoma 
City, Okla.): Dr. Paul’s paper has been 
especially interesting to me because his 
excellent description of solitary myeloma 
seemed like a portrayal of a case of mine. 

My patient, a man 38 years old, first 
came to me in the Summer of 1931. He 
had a large, lobulated, destructive tumor 


? 
2 


Vol. 35 DISCUSSION 675 


of the sacrum which, according to the 
roentgenograms, had shown little change 
during the previous five months. This 
growth must have started during 1930, or 
even earlier. 

The films of this case were presented be- 
fore Dr. Bloodgood’s bone tumor clinic at 
the St. Louis meeting of this Society in 
1931. The consensus of opinion was that 
it was a giant-cell tumor and that it should 
be irradiated. This advice was followed 
almost too enthusiastically, but, in spite 
of skin changes which threatened for a 
time to be troublesome, no regeneration of 
bone or other evidence of improvement was 
noted. 

As a result of the destruction of the 
sacrum, the spine gradually settled into 
the pelvis for a short period of time. After 
three or four years the patient adjusted 
himself to his disability sufficiently to 
take care of his business as an oil driller. 
He thought he was improving. 

In May, 1938, he returned for examina- 
tion, complaining of some new symptoms 
which had been troubling him in varying 
degrees for several months. He was quite 
perceptibly shorter in stature than before. 
Roentgen examination showed the char- 
acteristic moth-eaten appearance of his 
skull and ribs and of some other bones. 


The bodies of three vertebrze were crushed. 
Examination of his urine revealed the 
presence of Bence-Jones bodies and so 
much albumin that it boiled solid. 

Roentgen therapy was applied over his 
spine and ribs in an attempt to relieve pain 
and soreness. If anything, it did more 
harm than good. He became bedridden 
for a considerable length of time. A few 
months ago his wife reported that he was 
much improved and trying to take care 
of his business. 

In this case the disease has been in 
existence for a period of eight or nine 
years. It would appear that radiation 
therapy exercised no favorable influence 
upon it. 


LESTER W. Paut, M.D. (closing): Con- 
cerning the extension of myeloma across 
intervertebral discs, I think Dr. Camp 
probably is correct. However, roentgeno- 
logically, since we see the discs only in- 
ferentially, if the adjacent bones are de- 
stroyed, the appearance is that of exten- 
sion through the disc. 

I think an important feature, therefore, 
is that this type of extension, whether it 
occurs around the margins or through the 
disc, is certainly more commonly seen in 
myeloma than in metastatic carcinoma. 
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INTRA-ORIFICIAL ROENTGEN THERAPY’ 


IMPROVEMENTS IN APPARATUS 


By W. WALTER WASSON, M.D., JOHN S. BOUSLOG, M.D., and 
A. P. JACKSON, Jr., M.D., Denver, Colorado 


NTRA-ORIFICIAL x-radiation is not a 
| new procedure and we do not wish this 

paper to appear as an attempt at prior- 
ity as we do not have the full and complete 
information on the originators of the more 
recent developments. This method of x- 
radiation has been attempted for many 
years and has made considerable progress 
since the advent of shock-proof therapy 
units. Many cones and specula have 
been devised and used, including the 
modified Ferguson speculum used by 
Merritt and the expanding speculum used 
by Erskine. The periscope and shock-proof 
equipment have greatly advanced x-radia- 
tion. The improvement in apparatus 
which we wish to offer consists essentially 
of using only one cone at the time of 
therapy, which may be applied with pre- 
cision directly to the lesion or region to be 
treated and checked during treatment by 
means of a periscope. The ability to do 
this with ease is accomplished by using an 
eye piece adjusted to fit the cone and with 
air compression inside the orifice. X- 
radiation may in this way be applied and 
repeated with accuracy and ease. Figure 
1 shows cylinders, eye piece, and adapters 
used for intra-orificial x-radiation. The 
obturators are shown within the cylinders. 

Carcinoma of the Cervix, Vaginal Wall, 
and Parametrial Organs.—In the intra- 
vaginal treatment of carcinoma of the 
cervix, vaginal walls, and parametrial 
tissues, we use varied sizes of cylinders from 
two to four centimeters in diameter with 
either a diagonal or straight tissue ex- 
tremity. These cylinders are chrome- 
plated and opaque to x-ray in order to 
limit or entirely exclude radiation upon the 
vaginal walls. The size cylinder used 
depends upon the adaptability of the 


1 Presented before the Midsummer Radiological 
Conference in the Rocky Mountains, Denver, Colo., 
August, 1940. 


vaginal canal to the cylinder and on the 
size of the lesion or region to be treated. 
All these cylinders have been fitted with 
obturators which facilitate ease and pre- 
cision in the insertion of the cylinder into 
the vagina. By means of an especially 
made adaptor ring for each cylinder an 
ordinary proctoscopic eye piece with light 
and air compressor is readily available. 
Figure 2 shows eye piece, adaptor ring, 
and cylinder disassembled. The use of 
air inflation in the vagina in attempting to 
place the cylinder accurately over the lesion 
or region to be treated is invaluable in 
exposing the cervix, displacing pouching 
vaginal and rectal walls and insures ac- 
curacy in fully visualizing the lesion. 
Figure 3 shows cylinder, eye piece, adaptor 
ring, and air compressor assembled. In 
Figure + is shown the periscope, developed 
by others, which accommodates each 
cylinder and connects it rigidly to the tube 
head following application of the cylinder 
to the lesion. 

In treating a cervical lesion, the pa- 
tient is placed in the lithotomy position 
on any table which is fitted with stirrups. 
The vaginal canal is cleansed by any one of 
the accepted methods and any discharge or 
blood is carefully mopped from the cervix 
and the vaginal canal. The proper sized 
cylinder with obturator, following lubrica- 
tion, is carefully introduced into the 
vaginal canal and the obturator withdrawn. 
Caution should be used in order to prevent 
trauma to the tissues. The proctoscopic 
eye piece and special adaptor ring are now 
fitted snugly to the cylinder and the eye 
piece lighted by means of rheostat control. 
If the cervix is not clearly visualized 
following this procedure, air may be in- 
flated into the vagina through the eye 
piece in the same manner in which the 
rectum is inflated by means of the procto- 
scope. By this means the pouching vaginal 
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and rectal walls are adequately displaced 
so that the cervix may be readily visual- 
ized. In our experience this method is 


Fig. 1. 


Fig. 1. 
intra-orificial x-radiation. 
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50 to 200 kv. and any combination of 
filters desired may be used. 
Our present method of treating car- 


Fig. 2. 


Assortment of cylinders, obturators, adaptors, and the eye piece used in 


Fig. 2. Cylinder, eye piece, and adaptor ring unassembled. 


much superior to other methods for the 
visualization of the cervix. Considerable 
freedom of motion is allowed the cylinder 
in the vagina and the area to be treated can 
be selected with ease by simple and careful 
manipulation of the cylinder. When the 
area to be treated is selected and localized 
at the opening of the cylinder, the eye 
piece is gently removed. This allows the 
air to escape, but the pouching walls of the 
rectum and vagina are now displaced by 
the walls of the cylinder. 

The procedure is without any discomfort 
to the patient. While an assistant firmly 
holds the cylinder in place, the tube head 
with the periscope attached is brought into 
position and firmly clamped to the cylinder 
head. The periscope is seen in Figure 4. 
All movable parts of the machine are 
tightened and the cylinder is held firmly 
in place. A glance through the periscope 
enables one to determine if the position of 
the cylinder is as desired and treatment 
may be begun. The area may be checked 
several times during the treatment, but 
this is seldom necessary since there are 
no movable parts except the patient. Fig- 
ure 5 shows tube head with periscope and 
cylinder in place. With the above ap- 
paratus voltages are now available from 


cinoma of the cervix with the above de- 
scribed apparatus is to treat from one to 
five different areas intra-vaginally, depend- 
ing upon the extent of the lesion. These 
are supplemented by pelvic portals when 
indicated. Figure 6 shows the relationship 
of the intra-vaginal portals to each other 
and to the adjacent organs, frontal and 
sagittal views, and as seen through a 
vaginal speculum. From the diagram 
it will be seen that Area 1 may be used to 
treat the entire cervix and lower part of the 
body of the uterus; Area 2, the anterior lip 
of the cervix, the mid-portion of the body 
of the uterus, or the floor of the bladder; 
Area 3, the left half of the anterior and 
posterior lips of the cervix and the left 
broad ligament. Area 4 may be used to 
treat the posterior lip of the cervix, tissues 
between the body of the uterus and rectum, 
and the rectal wall, while Area 5 may be 
used to treat the right half of the anterior 
and posterior lips of the cervix and the 
right broad ligament. From the above 
procedure we believe we have the following 
advantages to offer. 

While the field of the singly treated area 
is small compared, for example, to that of 
the expanding speculum, accuracy in plac- 
ing the cylinder is assured and there is 
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little risk that a small region of the lesion 
will not be covered. Parametrial involve- 
ments may likewise be adequately treated 


Fig. 3. The cylinder, eye piece, and air com- 
pressor, assembled. 


at any desired voltage and r unit dosage. 
Extra-vaginal pelvic portals may also be 
used as indicated. 

Bacterial infection is almost constantly 
associated with cervical carcinomas especi- 
ally after they have begun to ulcerate. In 
most cases, however, the infection causes 


Fig. 4. 


relatively few serious complications jf 
treatment is instituted against the infec- 
tion itself as well as against the carcinoma. 
With this method of repeated x-radiation 
with no great destruction of tissue, infec- 
tion may be controlled. 

Tumors of the Rectum and Sigmoid.—xX- 
radiation to tumors of the rectum and sig- 
moid is quite as easily carried out by the 
intra-orificial method as with the cervical 
lesions. The base of a polyp which has 
been surgically removed from the rectum 
or sigmoid or other cancerous lesions may 
be treated in a manner similar to that 
described for carcinoma of the cervix. 
Figure 7 shows diagrammatically a lesion 
of the rectum and the areas treated. An 
ordinary proctoscope may be easily modi- 
fied in such a way that the head may be 
fitted into the periscope. The method for 
x-radiation to the lesion is practically iden- 
tical to that given for carcinoma of the 
cervix, with variations according to the 
type and extent of the lesion. The method 
is sufficiently accurate to enable the radi- 
ologist to treat the areas involved directly 
or in a clockwise manner. Supplementary 


Fig. 5. 
Fig. 4. The periscope showing base for attachment to tube head and the receptacle for the cylinder. 
Fig. 5. Showing the cylinder and periscope attached to the tube head. 
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x-radiation to the lymphatic areas through 
abdominal and pelvic portals may be sub- 
sequently carried out. 


Sagittal Section 


areas treated and the uterine adnexa. 


It should be quite obvious that this type 
of procedure is applicable to the treatment 
of any lesion in any body orifice which 
will permit the introduction of a straight 
cylinder or speculum. The periscope is an 
invaluable adjunct to this type of therapy 
since it permits accurate localization of the 
lesion. Although we have had no occasion 
thus far to use it in the larynx or esophagus, 
it should be a relatively simple and ef- 
fective method of therapy if suitable 
cylinders and obturators are available. 
On numerous occasions in the operating 
room we have employed this technic of 
radiation in carcinoma of the bladder 
through the opened bladder wall. If the 


bladder is left open for two or three weeks, 
the treatment may be repeated several 
times until a sufficient dosage has been 
delivered to the lesion. 

Any contribution we have made is of 
the nature of a suggestion as to the use 
of a single treatment cylinder with obtu- 
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Fig. 6. A diagrammatic sketch showing the relationship of the cylinders to the 
The lower diagram shows the areas treated 
as they would be seen through a speculum. 
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rator, eye piece, and air compression. 


When this cylinder is placed and attached 
to a periscope and to any shock-proof unit, 


‘Fig. 7. Diagrammatic sketch of a lesion of the 
rectum with a suggested procedure of treatment 
in the clockwise manner. 


any voltage from 50 to 200 kv. may be 
employed at any desired r unit dosage. 
In our hands the method appears to be 
simple and precise. 
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THE VALUE OF DIAGNOSTIC CRITERIA FOR THE CHOICE OF THERAPEUTIC PROCEDURE 


IN THE MANAGEMENT OF ACUTE INTESTINAL OBSTRUCTION: 


OENTGENOLOGY has played a 
most significant rdle in the accom- 

plishments of surgery. In visceral 
surgery, of the abdomen and thorax, the 
surgeon has become especially dependent 
upon information revealed by roentgeno- 
grams. The plate-reading room of the 
roentgenologist has become the informal 
consulting center for the surgeon, where 
both negative and positive roentgen find- 
ings are sought eagerly, and efforts are 
made at fusion and synthesis of factual 
data relating to obscure cases. In the 
proper interpretation of the significance of 
intestinal distention, the roentgen findings 
afford most helpful assistance, so useful, in 
fact, that this source of factual information 
must never be neglected by the clinician. 

I make no apologies in presuming to dis- 
cuss before a body who considers its chief 
function the recognition of clinical dis- 
orders, the réle of diagnostic criteria in the 
choice of therapeutic procedure in the 
management of a disorder. Preoccupied 
as you may be with the detection of the 
presence of bowel obstruction from the 
roentgen findings, I cannot believe that 
you are wholly uninterested in knowing 
how your decisions may influence what is 
done for the patient The responsibility 
between diagnosis and therapy is inter- 
locked so intimately that a surgeon cannot 
say, ‘‘my interest concerns therapy alone”’; 
nor a roentgenologist affect to affirm that 
his province is solely diagnosis and that 
his responsibility ceases therewith. 

In part, surgeons have become physicians 
within certain precincts of their own prov- 
ince, and the science as well as the art of 
surgery has become improved thereby. 


' Presented before the Twenty-fifth Annual Meeting 
of the Radiological Society of North America, at 
Atlanta, Dec. 11-15, 1939. 
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Skillful operators, untutored in the broader 
outlines of the problem presented by bowel 
obstruction, have made no contribution to 
the surgery of its relief. Roentgenology 
embraces the whole field of diagnostic medi- 
cine, employing many technics but essen- 
tially one diagnostic agent. Yet, the im- 
plications of your judgments permeate the 
province of therapy so obviously that of 
necessity you must be interested in the 
choice of therapeutic procedure unless you 
are wholly unconcerned over the effects of 
your decisions. Surgeons would be the 
last to say that their roentgen colleagues 
had laid aside this responsibility. In the 
hospital in which I work the informal in- 
timacy of daily contact between roentgen- 
ologist and surgeon in the consulting center 
of the plate-reading room, and weekly in 
the surgico-radiologic conference, has estab- 
lished an identity and unity of interest in 
the patient. 


THE RECOGNITION OF ACUTE INTESTINAI 
OBSTRUCTION 


There are here and there a few who cling 
still to the precepts of the old school that 
“acute abdomen”’ is synonymous with the 
necessity for operative intervention and 
who are prone to regard efforts at adjudica- 
tion of the nature of the ailment present as 
mere academic excursions into the proc- 
esses of the intellect, productive of no 
good. The few survivors of this attitude 
of mind regard operation in order, always, 
as an agency of necessity to disclose the 
true character of the lesions. To operative 
intervention they ascribe their successes; 
to the disease, their failures. The inherent 
weakness of such logic is not difficult to de- 
tect. A much larger group, while admit- 
ting a certain virtue and value of pre- 
operative philosophic diagnostic delibera- 
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tions, insist that operation is mandatory in 
all acute abdominal lesions. 

In more recent years, however, a more 
conservative attitude of mind has de- 
veloped with reference to the necessity of 
operative intervention. It has been 
shown, by proper coérdination of clinical 
and roentgen data, that a large number of 
acute abdominal lesions may be identified 
correctly without operation. Operative 
intervention is rather to be determined by 
what may be accomplished thereby. | It is 
to be conceded freely, however, that, now 
and then, operation must be undertaken as 
a diagnostic measure. Operative inter- 
vention which accomplishes nothing specific 
for the patient imposes upon him the addi- 
tional burden of the hazards incident 
thereto. 

1. Is Obstruction Present?—The pres- 
ence of intestinal colic, that is, the coinci- 
dent occurrence of intestinal borborygmi 
and crampy intermittent pain which the 
patient describes usually as ‘‘gas pains,”’ 
determines whether or not obstruction is 
present. To be sure, enterocolitis and 
food indiscretions may be accompanied by 
intestinal colic, but on the basis of such 
general findings as fever, diarrhea, disten- 


Fig. 1. 


Fig. 1. 
duration). 
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Fig. 2. 


Scout film of the abdomen in a patient with complete obstruction of the small bowel (96 hours’ 
Recovery after enterostomy. The patient was treated in 1930; to-day, such a patient would 
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tion, and vomiting the distinction can be 
made, usually quite readily. It is to be 
admitted, however, that there are occa- 
sionally “‘spastic contractions’ of the gut 
which mimic organic obstruction of the 
bowel so closely that differentiation may 
not be only difficult, but now and then im- 
possible. 

2. Is the Obstruction Simple or Strangu- 
lating in Character?—Both simple and 
strangulating obstructions are heralded by 
intestinal colic. Simple obstruction, being 
occasioned by mere interruption of intes- 
tinal continuity, is not accompanied by 
abdominal tenderness. In strangulating 
obstructions, owing to torsion or obstruc- 
tion to venous outflow, sanguineous fluid 
escapes into the peritoneal cavity. The 
sensitive parietal peritoneum responds by 
the development of reflex rigidity, the de- 
gree of which is dependent upon the nature 
of the irritant. In the main, lesser grades 
of peritoneal irritation accompany the es- 
cape of bloody fluid into the peritoneal 
cavity. It is to be admitted that now and 
then, owing to great increases of intra- 
luminal tension, ‘“‘weeping”’ of the gut may 
occur in instances of simple obstruction 
with consequent exudation of fluid into the 


Fig. 3. 


be given a trial on suction before undertaking operation. 


__ Fig. 2. Incomplete obstruction of small intestine. 
ideal case for suction. 
Fig. 3. 


There was no vomiting. 


as Intestinal distention in a case of obstruction of the pelvic colon by cancer. 
limited to the colon. 


Intestinal colic without abdominal tenderness—an 


The distention is 
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peritoneum. Instances of strangulating 
obstruction must, therefore, be differen- 
tiated from all acute abdominal lesions caus- 
ing tenderness of the abdominal wall. The 
absence of intestinal colic in all non-obstruc- 
tive lesions is of the greatest aid. It must 
be admitted here, however, that the dis- 
tinction between a simple obstruction oc- 
casioned by an inflammatory lesion causing 
coincidental peritoneal irritation and a 
primary strangulating obstruction cannot 
be made oftentimes without resort to oper- 
ation. 

3. Where Is the Obstruction?—Frequent, 
copious emesis of feculent vomitus is the 
characteristic of a high grade obstruction of 
the small intestine. On the contrary, high 
grade obstruction of the colon may be un- 
attended by vomiting and if vomiting oc- 
curs it is likely to be reflex in character, 
wholly lacking in the regurgitant features of 
the vomiting of obstruction, having its 
origin in the small intestine. In the ex- 
perience of the writer, it may be said that 
stercoraceous vomiting is synonymous with 
obstruction of the small intestine. If a 
duodenal tube attached to a water siphon 
as a source of suction is passed into the 
stomach, in colonic obstruction of high 
grade, there may be no fluid return and if 


Fig. 4. Perforation of the cecum due to intra- 
luminal tension in a patient with carcinoma of the 
ascending colon. Had the ileocecal valve and 


sphincter been incompetent, perforation would not 


have occurred. 
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fluid is returned, it is usually observed to 
be colorless gastric mucus; in well estab- 
lished small bowel obstructions, on the 
contrary, a brownish fluid return is usual 
unless vomiting has just occurred. Early 
in mechanical obstruction of the small 
bowel, the vomitus is bilious in character, 
Antiperistaltic activity and the altered 
intestinal flora which comes with intestinal 
stasis causes putrefaction to occur in the 
upper reaches of the small bowel. 


THE VALUE OF ROENTGEN FINDINGS 


It is with reference to the latter point, 
as to where in the gut the obstruction is, 
that roentgen findings are particularly 
helpful. A knowledge of the pattern of the 
distribution of the coils of small bowel, 
described by Mall (8), lends helpful in- 
formation in determining the site of ob- 
struction in the small intestine. Knowl- 
edge of the réle of the ileocecal valve and 
sphincter in preventing regurgitation of 
contents of the colon into the ileum makes 
behavior of colonic obstructions under- 
standable. Owing to increases in intra- 
cecal pressure, the lips of the ileocecal valve 
are approximated, and even though fluid 
and gas from the proximal reaches of the 
small bowel may enter the cecum, regurgi- 
tation into the lower ileum is precluded. 

No rule in medicine is absolute and, to 
be sure, there are instances in which the 
lower reaches of the ileum participate in 
the distention, when the obstruction is in 
thecolon. This occurrence is likely to have 
its origin in deficiency in length of the lips of 
the valve, and usually the inferior lip. I 
am fully aware that the roentgenologist 
can, through the employment of abdominal 
palpation and the use of intra-rectal gravity 
inflow of barium at a meter’s height, cause 
a reflux of barium into the ileum normally, 
quite regularly. However, these are grossly 
abnormal circumstances and the gravity 
pressure alone is far in excess of maximal 
pressures observed to obtain in instances of 
obstruction of the colon. 

During the nine-year interval over which 
the writer has been alive to the competency 
of the ileocecal valve and sphincter in in- 


Normal bowed wall-e 
, 
4 
Sue 
itypertruphied bowel wall 
/ 
a v4 
- ~ Perforation 
aj 


WANGENSTEEN: ACUTE 


Vol. 35 
stances of obstruction of the colon, nine 
instances of spontaneous perforation of the 
colon, usually in the cecum, have come to 
his notice. During the same interval of 
time, the majority of colonic obstructions 
have presented distention limited to the 
colon. There have been observed, of course, 
during this time, instances in which the 
ileum participated in the distention. Even 
these, however, have presented usually the 
clinical characters of acute obstruction of 
the colon referred to above. 

Whereas in the infant and the young 
child, gas may be visualized quite regularly 
throughout the entire length of the bowel, 
in the adult, visualization of gas in the 
small bowel is distinctly unusual, and signi- 
fies intestinal stasis. Use of the stetho- 
scope indicates whether that stasis has a 
mechanical or inhibitive (paralytic) back- 
ground. It is understood now quite gen- 
erally that the chief source of gas in the 
obstructed bowel is swallowed air. 
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There is another particular in which 
roentgen evidence is most helpful, namely, 
in indicating the extent to which the bowel 
is distended; also, in indicating whether 
the obstruction is complete or incomplete 
in nature. Great distention of itself is a 
fairly reliable factor, suggesting a high 
grade obstruction. If, however, after the 
administration of evacuant enemas on the 
ward, gas persists in the colon, in the pres- 
ence of dilated loops of small intestine, 
this evidence would suggest the presence of 
a partial obstruction in which gas has 
filtered past the obstructive mechanism. 

1. What Films should be Made?—With 
reférence to the size of the intestinal coils, 
it is to be remembered that a scout film of 
the abdomen made with the patient lying 
supine, owing to diffraction of the x-rays, 
enlarges the true diameter of the intestinal 
coils by 25 per cent (actual measurement 
at operation). The diameter of a five-cent 
piece taped to the umbilicus is enlarged 33 


Fig. 5. Use of the inverted posture in detecting the extent of congenital imperforation of the anal canal and 


rectum. A, imperforation of the anal canal alone (RADIOLOGY, 17, 54, Fig. 12-B, July, 1931). 


B, imperforation 


of both anal canal and rectum (RADIOLOGY, 17, 55, Fig. 13-A, July, 1981). 
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per cent. When the patient lies prone, 
there is no enlargement of a five-cent piece 
taped to the umbilicus and very little of 
the intestinal coils. The postero-anterior 
film, though not giving as accurate an 
indication of the contour and outline of the 
dilated coils, gives more accurate informa- 
tion of the actual diameters of the distended 
bowel. The continuity of the dilated bowel 
is best traced in the anteroposterior film. 
In obstructions of longer standing, in which 
fluid accumulation within the gut may, in 
part, obscure the extent of the distention, 
films made in the sitting or erect posture 
will indicate by the fluid levels or mirrors, 
more exactly the character and extent of 
the distention present. In all borderline 
acute conditions of the abdomen, the erect 
film should always be made to determine 
the absence or presence of free gas in the 
peritoneum. Similarly, when the gut has 
ruptured, in obstruction from long sus- 
tained increases in intraluminal pressure, 
an erect film detects the occurrence, though 
visualization of the external surface of the 
gut made in the anteroposterior film sug- 
gests the same occurrence. The lateral or 
oblique views lend, occasionally, helpful 


Fig. 6. Congenital atresia of the duodenum. There 
is no air visible in the bowel beyond the area of atresia 
(RaproLocy, 17, 53, Fig. 11, July, 1931). 
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information in determining which segments 
of gut the distention concerns. It is rarely 
necessary to administer barium to deter- 
mine the site of the obstruction. In in- 
stances in which the feathery appearance 
of the valvule conniventes cannot with 
certainty be differentiated from the haus- 
trations of the colon, and the clinical in- 
formation is non-committal, it may be wise 
to give a little barium by rectum to aid in 
the differentiation. The characterless wall 
of the ileum can usually be distinguished 
with ease from both dilated jejunum and 
colon. 

There are, of course, special uses of 
roentgen evidence in making the diagnosis 
of obstruction. The inverted or up-side- 
down position of the infant to detect the 
extent of imperforation in the anal canal 
and rectum is a case in point. This ma- 
neuver employed by the writer, now for 
more than ten years, has proved a helpful 
procedure in determining the magnitude of 
the operation necessary to reach the atresic 
gut (16). In atresias of the bowel in new- 
borns, the scout film is extremely useful in 
determining the presence as well as the site 
of the obstruction. In ascertaining whether 
a strangulated hernia contains bowel or 
not, roentgen evidence gives not uncom- 
monly useful information. Whereas the 
writer has employed the barium enema to 
reduce intussusceptions as well as to detect 
their presence, he has come to feel that if 
the clinical evidence is reliable, it is better 
to omit the preliminary barium study in 
the interest of the patient. As will be 
pointed out later, strangulating obstruc- 
tions are attended regularly by blood loss, 
and unnecessary exposure and manipula- 
tions in the fluoroscopic dark room are 
better avoided. The surgeon may, of 
course, still employ gravity inflow of water 
to advantage on the operating table to aid 
in chasing the intussusception back closer 
to its site of origin. 

2. Can the Roentgenologist Make the 
Diagnosis of Obstruction without Clinical 
Data?—In event the roentgenologist at- 
tempts to diagnose the presence of obstruc- 
tion from the films alone without orienting 
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himself relative to the clinical findings, he 
will diagnose obstruction more often than 
it occurs. The findings of inter-intestinal 
collection of fluid as well as edema of the 
muscles of the abdominal wall, as described 
by Laurell (7), help to orient the roentgen- 
ologist. Yet, these findings are by no means 
reliable and are influenced by many condi- 
tions, including treatment. It is far more 
important for the safe management of the 
patient that the clinician orient himself 
carefully in the roentgen findings of ob- 
struction, or, better, that he acquaint the 
roentgenologist with the clinical findings 
and that, in consequence, an intimate 
correlation of roentgen and clinical evi- 
dence be made. The clinician cannot dis- 
regard the importance of what roentgen 
observations contribute to the diagnosis. 
Roentgen interpretations unrelated to 
clinical findings are likely to be misleading. 
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IDENTIFICATION OF THE TYPE OF 

OBSTRUCTION 

Whereas careful integration of clinical 
and roentgen data can determine (1) that 
bowel obstruction is present; (2) whether 
it is simple or strangulating in character; 
(3) the site of obstruction and, (4) whether 
it is partial or complete in character, the 
variety of obstruction and the exact manner 
in which the gut is obstructed cannot be 
determined short of operative intervention. 
In the main, however, the nature of most 
obstructions. can be identified correctly 
clinically, save for such infrequent occur- 
rences as enteric intussusceptions and gall- 
stone obstruction. By careful integration 
of clinical and roentgen evidence, the diffi- 
cult diagnosis of gallstone obstruction can 
and has been made quite early in the course 
of the obstruction several times in our 
clinic. 


B 


Fig.7. Decompression by suction applied to an inlying duodenal tube in a patient with high grade simple 


obstruction. A, intestinal distention on admission. 
has been well inserted into the reaches of the small intestine. 


B, after decompression—an ordinary duodenal tube 
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Fig. 8. Similar decompression, in another patient with complete ileal obstruction, employing the Miller- 
Abbott type of balloon-tipped tube. A, on admission; B, 24 hours later; C, because of recurring distention 
in segments of the bowel previously decompressed (B), it was necessary to insert another catheter into the 


THE EFFECTS OF OBSTRUCTION 


Before appraising the worth of therapeu- 
tic procedures in the management of bowel 
obstruction, it may be well to summarize 
briefly the effects of obstruction. In high 
obstructions in which the fluid loss may be 
great, incident to frequent and copious 
vomiting, it is obvious that dehydration 
and dechlorination occur. These, in turn, 
are manifested by lowering of the plasma 
chlorides, elevation of the blood non-pro- 
tein nitrogen, and an increase in the com- 
bining power of the blood for carbon di- 
oxide (alkalosis). A recent study also sug- 
gests that a high grade intestinal disten- 
tion may segregate blood in the lower ex- 
tremities and diminish the effective cir- 
culating blood volume and thus contribute 
to the development of shock (3). The 
thesis described by Scott and the writer, in 
1932 (11, 12), that blood-loss is an impor- 
tant factor in strangulating obstruction, 
has now been abundantly substantiated 
(2, 5, 6, 9, 10). 

Apart from these systemic effects which 
may accompany obstruction, the most im- 
portant accompaniments are effects upon 
the bowel wall itself. In obstruction of the 
small bowel, increases of sustained intra- 
luminal pressure of 10 to 14 centimeters of 
water are usual. In the colon, where a 


stomach to aspirate gas and fluid as it accumulated in the upper reaches of the intestinal canal. 


short closed loop develops, owing to the 
behavior of the ileocecal valve and sphinc- 
ter, higher pressures of from 20 to 24 cm. 
are the rule. If long sustained, it is ob- 
vious that the integrity of the gut wall will 
be threatened and a new avenue of absorp- 
tion, the transperitoneal, will be opened 
up. When the gut becomes non-viable, 
whether from increased intraluminal pres- 
sure or from compromise of the blood sup- 
ply, the security of the organism becomes 
threatened seriously. Rea and the writer 
(17) found that ileal obstruction in dogs 
was well withstood if a preliminary esopha- 
gostomy was done to obviate swallow- 
ing of air; such animals have survived 
complete obstruction of the terminal ileum 
for as long as 57 days. The small bowel, 
when swallowed air is excluded, can ab- 
sorb its own secretions apparently. More- 
over, it is even more likely that this swal- 
lowed air factor is more important in man, 
in whom the absorptive length of the small 
intestine is much greater than in the dog. 


THERAPEUTIC MEASURES OF MANAGEMENT 


The liberal administration of saline solu- 
tion will correct the dechlorination and de- 
hydration of high obstruction. This thera- 
peutic expedient does not, however, in- 
fluence favorably the obstructing agency. 
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TABLE I.—SUMMARY OF MORTALITY OF 

CASES OF ACUTE MECHANICAL OBSTRUCTION 

OF SMALL INTESTINE TREATED AT UNI- 

VERSITY HOSPITAL BETWEEN JUNE 1, 1931, 
AND JUNE 1, 1938 


No. Deaths 
Related to Percentage 
No. Obstruction Mortality 
All Treated Cases 
Total mortality by 
patients 156 28 17.9 
Total mortality by 
cases 190 28 14.7 
All Cases Treated by 
Suction 
Total mortality by 
patients 96 15 15.6 
Total mortality by 
cases 126 15 11.9 
Cases Decompressed 
by Suction 
Total mortality by 
patients 64 5 7.8 
Total mortality by 
cases 5 6.0 


The transfusion of blood is an important 
item in all strangulating obstructions in 
which the blood-loss factor may be serious; 
also in high grade obstructions, transfusion 
of blood or plasma and use of the dependent 
(Trendelenburg) posture may influence the 
blood pressure favorably. Increasing the 
blood volume will not affect the issue favor- 
ably, however, if the blood pressure drops 
are due to increased capillary permeability 
having its origin in a devitalized gut per- 
mitting transperitoneal absorption of noxi- 
ous substances. 

In all high grade obstructions, inhalation 
of high concentrations of oxygen, as de- 
scribed by Fine (4) and his associates, is a 
worth-while auxiliary therapeutic proce- 
dure. The reduction of the partial pressure 
of nitrogen in the inspired air to zero or 
nearly so, results in an effective decrease in 
the tension of nitrogen in the plasma. In 
consequence, the nitrogen in the swallowed 
air in the gut, despite its low coefficient of 
diffusibility, will be given up gradually, 
at the venous end of the capillaries in the 
gut wall and exhaled in the lungs. With- 
out the concomitant use of suction ap- 
plied to an indwelling duodenal tube, the 
inhalations of oxygen would by no means 
be so effective. 

The main agency in the management of 
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TABLE II.—-PERCENTAGE OF PATIENTS 
TREATED BY SUCTION ALONE 


Patients Cases 


Group I.—The Suction Group 

(A) Patients in whom suction ap- 
plied to an inlying duodenal 
tube was the only treatment 
directed at the relief of the ob- 
struction (no operation). 
Patients decompressed by suc- 
tion but operated upon subse- 
quently because of demon- 
strated or conjectured persist- 
ence of obstructive mechanism. 
Patients in whom suction was 
unsuccessful in affecting de- 
compression and in whom 
operation became necessary 
for satisfactory relief from 
acute obstruction. 24.4% 22.6% 

Total patients decompressed by suction only—47.4 
per cent 

Total cases decompressed by suction only—43.6 per 
cent, 


36.5% 34.7% 


(B 


10.9% 8.9% 


(C) 


intestional obstruction, however, is de- 
compression. The experience of the last 
nine years has shown that a large number 
of instances of simple mechanical obstruc- 
tion of the small bowel can be treated suc- 
cessfully without recourse to operative in- 
tervention (13, 18). These constitute 
largely partial obstructions caused by ad- 
hesive kinks or bands. It is obvious that 
all strangulating obstructions and all obstruc- 
tions of the colon with great distention should 
be operated upon at once. In both varieties, 
the viability and permeability of the gut 
wall are compromised by persistence of the 
obstruction. These two types of obstruc- 
tion, therefore, constitute also the absolute 
cofitra-indications to attempts at decom- 
pression by conservative means. 

In determining whether a satisfactory 
decompression has been achieved by con- 
servative means (suction applied to an in- 
lying duodenal tube), frequent recourse to 
roentgen evidence is most important. It 
is the practice of this clinic to take roentgen 
scout films at least every 12 hours to 
follow the decompression. Relief of pain, 
alone, is not enough. Failure to decom- 
press the distended intestinal coils after 
a reasonable time with suction suggests 
that operative intervention (freeing the 
obstruction or enterostomy) is in order. 
Protracted attempts at conservative de- 
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compression, though not infrequently suc- 


cessful, are, in the main, hazardous and 
should be avoided. Most partial obstruc- 
tions of a simple nature can be decom- 
pressed satisfactorily by the indwelling 
tube. High grade complete obstruction if 
not decompressed satisfactorily by suction 
within from 24 to 36 hours should be sub- 
mitted to operation. Enterostomy, in the 
experience of the writer, is the safest opera- 
tion in such instances (15). 

The Miller-Abbott (1) tube has contrib- 
uted materially to achieving quicker de- 
compression when the pyloric sphincter has 
been negotiated. The difficulty is that in 
the instances in which the greatest disten- 
tion is present, in these very cases in which 
entry of the balloon-tipped catheter into 
the duodenum is especially desired, just in 
these cases, it is most difficult to accomplish. 

It is to be observed that during the seven- 
year interval (Table II) over which time 
suction has played an important rdéle in 
the management of bowel obstruction at 
the University of Minnesota Hospital, a 
fairly large number of cases have been de- 
compressed by suction alone (43.6 per cent). 
In the last year of that report, the Miller- 
Abbott tube was used frequently, as well 
as in an additional year’s experience which 
has elapsed since the time of that report. 
With employment of the balloon-tipped 
tube we have been unable to extend the 
indication of non-operative treatment of 
mechanical obstruction or increase the 
frequency with which decompression can 
be achieved by conservative means. The 
quicker decompression achieved by its use, 
however, is very reassuring to the surgeon. 

The Miller-Abbott tube has proved of 
value in another connection, namely, in 
the detection of occult lesions in the gut, 
such as neoplastic strictures which fail often 
to exhibit roentgenologic evidence of their 
presence. Not uncommonly, however, such 
strictures cause recurrent obstruction, 
which can be identified by the clinician 
during an obstructive phase by the pres- 
ence of visible and palpable peristalsis— 
findings which suggest hypertrophy of the 
muscle of the gut wall. 
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The experience of the University Hos. 
pital in the treatment of obstruction is sum- 
marized briefly in Tables I and IT. 


SUMMARY 


A careful consideration of the roentgen 
findings in acute intestinal obstruction in 
the light of the clinical observations permits 
the clinician to determine with a high de- 
gree of accuracy: ; 

(1) Whether obstruction is present. 

(2) Where the obstruction is. 

(3) Whether the obstruction is partial or 

complete. 

The clinical findings, in the main, give 
reliable information whether the obstruc- 
tion is simple or strangulating in character. 
Bearing in mind the systemic as well as the 
local effects of obstruction, and the worth 
of therapeutic procedures, it is apparent 
that a roentgenoclinical appraisal of the pa- 
tient’s status determines in large measure 
the proper choice of therapeutic procedure. 
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THE GROOVED DEFECT OF THE HUMERAL HEAD 


A FREQUENTLY UNRECOGNIZED COMPLICATION GF DISLOCATIONS OF THE SHOULDER JOINT 
By HAROLD A. HILL, M.D., and MAURICE D. SACHS, M.D., San Francisco 


From the Department of Medicine (Radiology), Stanford University School of Medicine, and the 
San Francisco Hospital, Department of Public Health 


NCENTIVE for this study was the dis- 

covery within a short period of time 
of two shoulders, each of which pre- 
sented a large defect or groove in the pos- 
terolateral aspect of the head of the hu- 
merus (Figs. 3 and 4). The defect was 
variously interpreted by different con- 
sultants as due to infection, metastasis, 
and post-traumatic osteoporosis. A sur- 
vey of the standard textbooks on roent- 
gen diagnosis and on orthopedics was of no 
assistance in differential diagnosis. Ac- 
cordingly, a detailed study of the litera- 
ture was made and 119 cases of dislocated 
shoulder, examined roentgenographically 
at the San Francisco Hospital between the 
years 1930 and 1940, were reviewed. This 
led to a clarification of our original con- 
ceptions regarding the nature of this lesion, 
and identified it not as a late result of dis- 
location of the shoulder, but as a true frac- 
ture. 


REVIEW OF THE LITERATURE 


Inasmuch as shoulder dislocations are 
the most frequent of all dislocations of the 
body, this subject has been of medical 
interest since ancient times. Hippocrates 
described the symptoms of dislocation of 
the shoulder and a method of reducing the 
luxation. Following Hippocrates, little 
was added to this subject until late in the 
nineteenth century when progress began 
to be made in the pathologico-anatomic 
changes occurring in shoulder dislocations. 

In 1861, Flower (8) reported upon 41 
shoulder specimens which he had studied 
after collecting them from all of the patho- 
logic museums of London. He described 
cases which showed rupture of the tendons 
inserted upon the greater tuberosity, frac- 
ture of the tuberosity, or the presence of a 
groove excavated on the articular head 


posterior to the greater tuberosity. Be- 
tween 1880 and 1903, there were many case 
reports (Kuster, 1882; Cramer, 1882; Popke, 
1882; Loebker, 1887; Schuller, 1890 ; Staffell, 
1895; Francke, 1898; Wendel, 1903), which 
described the pathologico-anatomic find- 
ings in humeral heads resected for the 
relief of chronic or habitual dislocation (9). 
In all these cases there was such a similarity 
in the change found by the various opera- 
tors that the groove or excavation became 
known as the ‘“‘typical defect.’”’ A com- 
posite description of these resected speci- 
mens may be summed up as follows: The 
defect is located posterior and medial to 
the greater tuberosity on the posterolateral 
aspect of the articulating surface of the 
humeral head. The groove is navicular or 
wedge-shaped and its average measure- 
ments are 2.5 cm. in length (cephalocau- 
dad), 1.5 em. in width, and 0.75 cm. in 
depth. The defect is demarcated from 
the surrounding normal bone by sharp or 
vertically projecting walls, which in the 
larger defects stand at a right-angle to 
each other. The spongiosa bordering the 
defect is thicker than elsewhere and is 
covered with a glossy, smooth connective 
tissue layer. No fragment avulsed from 
the humerus is to be seen (Fig. 1). 

Since more conservative methods have 
displaced resection as a method of treat- 
ment for habitual shoulder dislocations 
(4, 5, 10), the defect is frequently not dis- 
covered as a result of operation, especially 
if the anterior approach and extracapsular 
methods are used. However, x-ray studies, 
if properly made, will reveal the defect. 

In 1906, Perthes (13) described the 
roentgenologic appearance in two cases and 
in 1914 Schultze (15) published the results 
of the first carefully studied series of cases. 
However, it was not until 1925 that Pilz 
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(14) first demonstrated the fact that the 
success or failure of the x-ray examination 
is dependent upon the technic used. 


ETIOLOGY 


The mechanism of anterior dislocations 
of the shoulder have been well described 
by numerous authors (1, 9, 10, 16). In 
brief: With the arm abducted and inter- 
nally rotated, trauma is transmitted along 
the longitudinal axis of the humerus, forc- 
ing the head inferiorly. The head is forced 
out of the glenoid fossa by external rotation 
and against the anterior rim of the glenoid. 
In many instances the force of impaction 
is sufficient to fracture off all or a portion 
of the greater tuberosity, or, more rarely, 
the neck of the humerus is fractured. In 
other cases, in which the posterolateral as- 
pect of the humeral head and its weakest 
portion impinges on the glenoid rim, a com- 
pression fracture of the spongiosa of the 
former region occurs. This compressed 
area is usually of sufficient size to permit 
detection on the roentgenograms as a so- 
called “typical defect’’; less often it results 
in but a slight flattening of the contour of 
the humeral head or in minute infractions 
which later lead to cystic changes. 

There have been many theories offered 
in the past to account for the defects noted 
in the resected specimens and roentgeno- 
grams. Some of these are as follows: (1) 
congenital anomaly; (2) osteochondritis 
dissecans; (3) avulsion fracture with ab- 
sorption of fragment; (4) aseptic or pres- 
sure necrosis following damage to blood 
vessels of the head; (5) post-traumatic in- 
flammation. 

A knowledge of the mechanism of 
shoulder dislocations and of the patholog- 
ico-anatomic changes present in this lesion 
(3, 6, 10, 12, 16) makes the above theories 
untenable. Furthermore, there is suffi- 
cient evidence, especially roentgenographic, 
to prove that such defects do occur immedi- 
ately following a single injury to a shoulder 
previously proven to be normal. Mal- 
gaigne (11), prior to 1880, conjectured 
that such might be the case. Eve (7), in 
1880, reported the first proven case. His 
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patient died twelve hours after a train 
accident in which one shoulder sustained 
aninjury. On examination of the humeral 
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: Fig. 1 (upper). Diagrams of profile and cross- 
section views of grooved humeral heads resected 
for habitual dislocation (from Kuster and Cramer). 
_ (Lower left) Diagram of an x-ray of a normal 
liumerus in internal rotation. 
(Lower right) Diagram of an x-ray of a humerus 
in internal rotation, showing defect. 


head a deep groove of recent origin was 
found on the posterolateral aspect of the 
head of the humerus. Hermodsson (9) 
states that his studies have shown that 
in many instances the defect occurred at 
the time of the first dislocation and did not 
change appreciably later, in spite of addi- 
tional luxations. He reports 18 cases in 
which the defect was demonstrated before 
reduction was attempted. One of his cases 
was roentgenographed one hour following 
a fall from a motorcycle, and though the 
patient had replaced the dislocation a large 
defect was found. Roentgenograms of 
another individual taken during March, 
1930, following a fall showed no damage, 
but on re-examination of the same shoulder 
following a dislocation in May, 1930, a 
defect was noted. We have a very similar 
case in our series (Fig. 4). Films taken of 
the left shoulder for comparison at the time 
of a disorder of the right were negative. 
Examination two months later, immedi- 
ately after a subcoracoid dislocation of the 
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left humerus, showed a definite defect. 


Therefore, after a review of the literature 
and a study of our own cases, we are con- 
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Figures for the incidence of compression 
fractures producing the ‘typical defect” 
in the head of the humerus are rare, most 


Fig. 2. Diagrams of x-rays of the humerus in increasing degrees of rotation to 
illustrate the fact that only in marked internal rotation is the posterolateral aspect 


of the humeral head seen in profile. 


(Upper) External rotation of humerus: (left) slight rotation; (center) moderate; 


(right) marked. 


(Lower) Internal rotation of humerus: (left) moderate rotation; (center) marked; 


(right) very marked. 


vinced that the “typical defect,’’ and 
probably also the cystic changes present in 
a few cases, are the result of compression 
fractures of the comparatively soft bone 
comprising the posterolateral portion of the 
head of the humerus. 


INCIDENCE 


About 95 per cent of shoulder disloca- 
tions are anterior in position. The follow- 
ing classification of the varieties of an- 
terior displacements is the one that we 
prefer: (A) Subglenoid; (8B) Anterior or 
axillary; (C) Subcoracoid. The subcora- 
coid position of the head is the third or 
last stage in anterior displacements of the 
humerus, nevertheless it is the most fre- 
quently seen variety, outnumbering by 
more than three to one the subglenoid type. 


reports being of but one or two cases. A 
few authors have reported their results 
from roentgenologic investigations of a 
series of habitual dislocations of the 
shoulder. 


TABLE I.—CASES OF HABITUAL DISLOCATION 
OF THE SHOULDER, STUDIED ROENTGENO- 


GRAPHICALLY 
No. No. Percentage 

Cases Defects of 
Investigator Studied Found Incidence 
Schultze 24 5 20 
Boicev 31 11 35 
Pilz 21 15 71 
Bazy 7 7 100 
Hermodsson 23 23 100 


Pilz and Hermodsson have correctly 
shown that the percentage of defects 
found will be greatly influenced by the 
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thoroughness of the x-ray examination. nutritional changes following the luxation. 
Hermodsson found 24 out of 40 cases of The number of such cases reported is 
recent or ‘‘fresh” dislocations in which de- small and figures as to incidence have not 
fects could be demonstrated by his or- been given. 
dinary or routine shoulder examination, Most authorities place the frequency of 
including views with the arm in internal recurrent or habitual dislocations of the 
rotation. Nine additional cases (of the shoulder (that is, instances in which there 
40) were shown to have defects, by the is more than one dislocation of the same 
use of his specially devised tangential pro- shoulder) at from 10 to 15 per cent. 

ction, thus changing the frequency of 
occurrence in this group from 60 to 82 per 
cent. Compression fractures of the humeral 

Small cyst-like areas in the posterolateral head, unless quite large, will frequently 
aspect of the humeral head have been be overlooked unless the x-ray studies are 
described by a few investigators. It has made with the possibility of such in mind. 
been claimed by some that the changes are A stereoscopic anteroposterior examination 
due to slight compression fractures sus- with the arm adducted and in external ro- 
tained at the time of dislocation, or to tation is not adequate to demonstrate the 


ROENTGENOGRAPHIC FINDINGS 


Fig.3. Case 1 (upper left). Nov. 8, 1937. Subcoracoid dislocation of the right humerus; view in external 
rotation shows no groove. 

(Upper center) June 27, 1938. X-ray made following re-dislocation, with the humerus rotated slightly 
externally reveals a slight flattening of the superior-lateral contour of the head. 

(Upper right) Sept. 22, 1938. Following correction of the third dislocation, a large groove is visible when 
the humerus is in marked internal rotation. 
‘ 9 left) Oct. 11, 1938. The right humerus in external rotation, routine projection, showing no visible 

erect. 

(Lower center) Oct. 11, 1938. The left humerus in internal rotation for comparison with the right; no groove 
present. 

(Lower right) Oct. 11, 1938. The right humerus in marked internal rotation; this projection clearly reveals 
the large defect which was ‘“‘hidden” in the routine view. (This case presented through the courtesy of J. 
Minton Meherin, M.D.) 
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defect in many instances. An anteropos- 
terior projection made with the arm in 
marked internal rotation is essential, and 
in a small percentage of cases the defect 
will be disclosed only by means of a tan- 
gential view of the posterolateral aspect of 
the humeral head. With marked internal 
rotation, the posterolateral aspect of the 
head is viewed in profile so that the length 
and depth of the compressed area may be 
evaluated (Fig. 2). The tangential view is 
necessary to measure the width; this view 
is obtained by placing the film on the top 
of the shoulder while the tube is lateral to 
and below the elbow, the arm being inter- 
nally rotated. 

The x-ray characteristics of such com- 
pression fractures are as follows: 

1. The defect is located on the postero- 
lateral portion of the humeral head; only 
when very large does it extend into the 
greater tuberosity. 

2. In external rotation all that may be 
noted is a slightly increased rarefaction of 
the region medial to the lateral contour of 
the greater tuberosity, except in the case of 
extremely large defects, when a slight 
flattening of the contour may be noted. 
Both of these changes are easily over- 
looked, especially if a view of the opposite 
shoulder is not available for comparison. 

3. With the arm in internal rotation 
there is: 

(A) Flattening of the contour of the ar- 
ticular surface or, in larger defects, an 
indentation, excavation, or groove on 
a level with the greater tuberosity, 
and 

(B) A sharp, dense line running down- 
ward from the top of the humeral 
head, parallel to the axis of the shaft 
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and somewhat lateral to the mid-line. 
This “‘line of condensation” is a spe- 
cial sign and is the result of the com- 
pression or compaction into a narrow 
medial border of the spongy hone 
previously occupying the space of the 
defect (Fig. 1). Pilz believes that one 
may judge the size of the defect pres- 
ent by a measurement of this line. 

(C) The floor of the defect (best seen in 
the tangential view) also shows a 
dense compacted border. 

4. An avulsed fragment from the hu- 
merus is practically never present. There 
may be a small chip from the inferior por- 
tion of the glenoid rim of the scapula. 

The size of the compressed areas varies 
considerably; however, from a study of our 
material, we believe that there is a defi- 
nite correlation between: 

(A) The size of the head of the humerus 

and the size of the defect; 

(B) The size of the head of the humerus 
and the length of the line of conden- 
sation; 

(C) The size of the defect and the length 
of the line of condensation (Table II). 

The average case in which a typical de- 
fect is present shows the length of the line 
of condensation to approximate one-half 
the diameter of the widest portion of the 
head. The size of the defect may become 
larger following repeated dislocations; in 
a few cases the size has diminished as a 
result of partial filling in of the defect with 
new bone (Fig. 3). 

Cystic changes are usually easily dis- 
cernible because of their macroscopic size 
(diameters of from 2 to 12 mm.) and well 
delimited borders of increased density. 
They are localized in the posterolateral 


TABLE II.—MEASUREMENTS OF OUR MATERIAL USED IN ESTABLISHING CORRELATION 
BETWEEN SIZE OF HEAD, SIZE OF DEFECT, AND LENGTH OF LINE OF CONDENSATION 


: Length of Line of Condensation Diameter Widest Part of Head 
Size of Defect 
2 cm. 3 cm | 4 cm. 4 cm 5 cm 6 cm 7 cm 
Small 5 cases 5 cases lease | Ocase 2 cases 2 cases 1 case 1 case 
Medium 16 cases 5 cases 7 cases 2 cases 0 case 5 cases 6 cases 2 cases 
Large 4 cases | 0 case | 0 cases | 5ecases | 0 case | 1 case 2 cases 3 cases 
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portion of the humeral head and occur 
just beneath the articular surface. They 
sometimes appear to communicate with 


the joint space. 


DIFFERENTIAL DIAGNOSIS 


Occasionally a grooved defect in the 
humeral head may be confused with a 
fracture of the greater tuberosity. This 
will seldom, if ever, occur if a thorough 
x-ray examination is made, because the 
location of the two lesions is different and 
a fragment can usually be made out in 
cases of fracture of the tuberosity. If the 
greater tuberosity fragment unites with 
its base in a somewhat displaced position or 
is partially absorbed before union takes 
place, the contour of the greater tuberosity 
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will show some irregularity of outline 
(Fig. 7, upper). The tuberosity fragment 
may not unite, in which instance it is ab- 
sorbed; the resultant appearance is that 
of a very flattened tuberosity or as if the 
tuberosity had been sheared off (Fig. 7, 
lower). 

In posterior dislocation of the humerus 
an area of absorption has been noted on 
the anterior aspect of the articular surface 
of the head (17). In this case the location 
will serve as a differential guide. 

An apparent groove is sometimes noted 
in certain projections of the shoulder in 
humerus varus. However, a thorough 
study including projections in other planes 
will reveal no true defect. 

In caries sicca and in Charcot’s osteo- 
arthropathy of the shoulder there may be 


Fig. 4. Case 2 (upper left). Nov. 28, 1938. The right humerus in external rotation; no groove visible. 


(Upper center) Sept. 21, 1938. The right humerus in external rotation immediately after correction of a 
subcoracoid dislocation; only an experienced observer would detect the suggestion of a compression fracture. 

(Upper right) Sept. 22, 1938. The same humerus taken a day later but in marked internal rotation with 
the large defect and line of condensation very obvious. 

(Lower left) Nov. 28, 1938. The left humerus in internal rotation; negative—taken only for comparison 


with right. 


_ (Lower center) May 11, 1939. The left humerus following first dislocation; no defect visible in this pro- 


jection. 


_ (Lower right) May 11, 1939. The same humerus following reduction and with the humerus in marked 
internal rotation; a deep groove and dense line of condensation are made out. 
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changes at certain stages which will simu- 
late the changes following a compression 
fracture. A complete clinical and labora- 
tory examination will make an accurate 
differentiation possible. 

Arthritis deformans, atrophy (senile or 
following rupture of the external rotator 
tendons), osteomalacia, and rachitis might, 
at times, be confused with small compres- 
sion fractures or with the cystic changes 
following dislocations. The differential 
diagnosis depends upon the history of pre- 
ceding trauma, bilateral nature of the 
systemic disorders, and the sharply local- 
ized site of the compression fractures. 


REVIEW OF OUR CASES 


We have reviewed 119 shoulder dislo- 
cations seen at the San Francisco Hospital 
between 1930 and the Summer of 1939. 
It has béen only during the last six months 
of this interval that the x-ray examinations 
have been adequate to rule out positively 
the possibility of a small defect or fracture. 
While we attempted to have all of the 
119 individuals return for a thorough fol- 
low-up x-ray examination, we were able 
to obtain such studies on only a relatively 
small percentage. These facts undoubt- 


edly account for the low incidence of 
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grooved defects of the humeral heads 
found in our series of cases. 


CASE REPORTS 


Case 1. G. S., 61-year-old male, with 
no history of previous trauma, fell in a 
ditch on Nov. 8, 1937; a right subcoracoid 
dislocation was corrected. He redislocated 
the same shoulder while turning in bed 
on June 27, 1938, and again on Sept. 22, 
1938. X-ray examinations of June and 
September revealed a large (4 cm. in 
length) defect in the posterolateral aspect 
of the right humerus (seen only in internal 
rotation). The left shoulder was negative 
at all examinations. 

The serial studies show an increasing 
sclerosis of the walls of the groove, also a 
slight filling in of the defect between 
September and October, 1938. It is prob- 
able that such large grooves as were ex- 
hibited in this case explain some of the 
failures of capsulorrhaphy (18). (See Fig- 
ure 3.) 

Case 2. J. S., 37-year-old male, chronic 
alcoholic; history unreliable. Entered the 
hospital on Nov. 28, 1938, complaining of 
pain and limited abduction of right shoul- 
der. X-rays made at this time were nega- 
tive for dislocation, but showed a moder- 


Fig. 5. Case 3 (left). 
but defect cannot be seen. 


Feb. 1, 1938. The right humerus following original injury; subcoracoid dislocation 


(Center) Feb. 2, 1938. The following characteristics of the typical defect are present: deformed contour 
and washed-out appearance of the posterolateral aspect of the humeral head, a fairly dense line of condensa- 


tion, and no visible fragment. 


(Right) Feb. 2, 1938. Tangential view of the posterolateral portion of the humeral head showing the groove 


as the result of the compression fracture. 
situated anteriorly and usually is smaller. 


Note.—The bicipital groove has much the same appearance but is 
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ate sized defect. The same shoulder was 
dislocated in an automobile accident on 
Feb. 21, 1939. Films made the following 
day in internal rotation revealed a large 
groove with sharp line of condensation. 
The right shoulder was again dislocated 
in March and in May, 1939. All x-ray 
examinations revealed the large defect 
but an operation on this shoulder in May 
failed to disclose any defect, presumably 
due to the anterior approach and small size 
of the operative field (18). (See Figure 4, 
upper.) 

The original x-rays of the left shoulder 
taken for comparison on Nov. 28, 1938, 
were negative. Examination following a 
subcoracoid dislocation of the left humerus 
on May 11, 1939, revealed a deep groove in 
the posterolateral portion of the humeral 
head and medially a well defined line of 
condensation. This defect was undoubt- 
edly due to the recent injury of May 11. 
(See Figure 4, lower.) 

Case 3. C. N., 54-year-old male, fell, 
injuring his right shoulder; no history of 
previous injury to this arm. The fall 
occurred on Jan. 15, 1938, but it was not 
until Feb. 1, 1938, that he entered the 
hospital for medical attention, at which 
time x-rays revealed a moderate sized 


TABLE III.—INCIDENCE OF THE COMPLICA- 

TIONS OF ANTERIOR DISLOCATIONS OF THE 

SHOULDER FROM A STUDY OF THE X-RAYS 

OF 119 CASES SEEN AT THE SAN FRANCISCO 
HOSPITAL, 1930-1939 


Dislocations which were recurrent 15 12% 
Dislocations which were uncomplicated 27 24% 
Dislocations complicated by: 


(1) Compression fracture 33 27% 
(a) Typical defect 25 21% 

(b) Cystic changes 8 6% 

(2) Fracture greater tuberosity 44 37% 
(a) and fracture humeral neck 2 2% 

(b) and fracture glenoid rim 8 7% 

(3) Fracture glenoid rim 18 10% 

Recurrent Dislocations 

11 showed compression fractures 74% 
2 showed fracture greater tuberosity 13% 
2 showed no complication 13% 


Age Incidence 


Ages 1-15 16-30 31-45 46-60 61-75 76 and over 
Cases 3 10 18 56 27 5 


Sex Incidence 
Males Females 
64 55 


groove in the humeral head; the line of 
condensation can be fairly well made out 
on the original films. The tangential view 
clearly shows the lesion. It is our belief 
that the compression fracture was in all 
likelihood sustained at the time of the 
fall in January (Fig. 5). 

Case 4. I. S., 50-year-old male, struck 
his left shoulder against a table while 
wrestling. He went to a doctor two weeks 
later, at which time a dislocation was cor- 
rected (June 20, 1932). He re-dislocated 
this shoulder on Jan. 14, 1933, on Aug. 7, 
1933, and again in January, 1934. The 
serial x-ray studies show a gradual increase 
in the cystic changes located in the postero- 
lateral portion of the humeral head follow- 
ing each subsequent dislocation (Fig. 6, 
upper). 

Case 5. G. H., 52-year-old male, sus- 
tained a subglenoid dislocation in April, 
1938. X-rays made immediately follow- 
ing the reduction exhibited a little flatten- 
ing of the contour of the posterolateral 
aspect of the articular surface of the hu- 
meral head, probably due to a slight com- 
pression fracture. Because of slight limi- 
tation of function, he had further x-rays 
made in July and in October; these showed 
the development of cystic changes in the 
posterolateral portion of the head of the 
humerus (Fig. 6, left lower). 

Case 6. B. R., 68-year-old male, dis- 
located (subcoracoid) his left shoulder in 
February, 1936. It was immediately re- 
duced. A check-up examination early in 
March showed rather marked cystic 
changes in the posterolateral portion of 
the humeral head, especially for such a 
short interval of time between the injury 
and the appearance of these changes. 
This finding favors a compression fracture 
origin rather than one due to nutritional 
changes (Fig. 6, right lower). 

Case 7. T. L., 44-year-old male, fell 
against a garbage can on Feb. 6, 1937. 
A subcoracoid dislocation with a com- 
minuted fracture of the greater tuberosity 
was treated (Fig. 7, upper left). Two 
years later an examination revealed that 
the fracture had united, but a portion of 
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the greater tuberosity had been absorbed 
and the contour of the tuberosity was quite 
irregular; also, there was a deepened sul- 
cus at the anatomic neck (Fig. 7, upper 
right). A comparison of the end-result in 
this case with the changes seen following a 
compression fracture of the posterolateral 
portion of the humeral head (as, for ex- 
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ample, in Case 1) should enable one to 
state the nature of the original injury in 
each instance. 

Case 8. J. J., 65-year-old male, ten 
days prior to his entry to the hospital in 
August, 1937, slipped in a bathtub, striking 
and dislocating his left humerus and frac- 
turing the greater tuberosity. The dis- 


Fig. 6. Case 4 (upper left). June 15, 1932. The left humerus following first subcoracoid dislocation; 


no cystic changes are present. 


(Upper right). Jan. 14, 1935. Re-examination following reduction of fourth dislocation of left shoulder; 
quite marked cystic changes are observable on the films. 

Case 5 (lower left). Oct. 10, 1938. X-rays made six months after the first and only dislocation show 
both a shallow groove and rather marked cystic changes, neither of which was present at the examination in 


April. 


Case 6 (lower right). March 2, 1936. Cystic changes present in the posterolateral portion of the humeral 
head best disclosed by projection made with the humerus in marked internal rotation. 


4 
bad 3 4 ee 
( 


Vol. 35 HILL AND SACHS: GROOVED DEFECT OF HUMERAL HEAD 699 


location was reduced but marked disability On superficial examination of the appear- 
followed because of lack of grip and loss ance of the end-result in this case, one 
of external rotation. X-ray examination might suspect that the original injury was 
made 18 months later shows that the frag- a compression fracture of the humeral 
ment has been completely absorbed and head, but a careful check of the x-ray char- 
the region of the base of the tuberosity has acteristics found in the latter type of 
a sheared-off appearance (Fig. 7, Jower injury will permit a ready differentia- 


right). tion. 


Fig. 7. Case 7 (upper left). Feb. 6, 1937. Subcoracoid dislocation and comminuted fracture of the 
greater tuberosity. 

(Upper right) Feb. 8, 1939. Examination two years later reveals irregular outline of the greater tuberosity 
and deepened anatomical sulcus. Compare with Figure 3 for similarities and differences. 

Case 8 (lower left). Aug. 14, 1937. Subcoracoid dislocation of the left humerus with fracture of the 
greater tuberosity. 

(Lower right) Feb. 14, 1939. Bone fragment absorbed; base of tuberosity has a sheared-off appearance. 
Comparison with Figures 3 and 4 demonstrates the difference between the two not uncommon lesions. 
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SUMMARY AND CONCLUSIONS 


1. More than two-thirds of the dislo- 
cations of the shoulder are complicated 
by a bony injury of the humerus or scapula 
detectable by roentgenographic means. 

2. Fractures of the greater tuberosity 
alone or in combination with fractures of 
one or more parts of the scapula, most 
frequently the glenoid rim, comprise the 
most common group of bony injuries com- 
plicating shoulder dislocations in this series. 

3. Compression fractures as a result of 
impingement of the weakest portion of the 
humeral head, that is, the posterolateral 
aspect of the articular surface, against the 
anterior rim of the glenoid fossa are found 
so frequently in cases of habitual disloca- 
tion that they have been described as the 
“typical defect.” If large, such grooved 
defects may lead to unsatisfactory results 
following the usual operations for recur- 
rent dislocations. 

4. There is ample proof that many of 
these defects are sustained at the time of 
the original dislocation and they may be 
an etiologic factor in recurrent dislocations. 

5. Roentgenographic study is the best 
method of obtaining a true conception of 
the presence, location, size, and form of 
the defect. 

6. A minimal x-ray examination com- 

prises an anteroposterior projection of the 
shoulder with the arm in adduction and 
external rotation and a similar projection 
with the arm in marked internal rotation. 
Tangential views often prove useful. 
7. The x-ray characteristics of pos- 
terior humeral compression fractures are: 
a wedge-shaped defect of the posterolateral 
aspect of the head of the humerus, vary- 
ing from 5 mm. to 3 cm. in length, 3 mm. to 
2 cm. in width, and 10 to 22 mm. in depth. 
A special sign is the sharp, vertical, dense 
medial border of the groove known as the 
“line of condensation,’’ the length of which 
is correlated with the size of the defect. 

8. Small cystic changes in the sub- 
chondral portion of the posterolateral area 
of the humeral head are present in a few 
cases after shoulder dislocations. These 
are presumably due to small compression 
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fractures but may possibly be due to nu- 
tritional changes following damage to 
minute blood vessels supplying these areas, 

9. A more widespread knowledge re- 
garding the possibility of the existence of 
these lesions should lead to better results 
in the treatment of shoulder dislocations 
and disabilities. The determination of a 
compression fracture defect also is of ob- 
vious medico-legal importance. 


Our thanks are extended to Dr. Russell 
Klein who made the clinical examination on 
all the patients presented and to Dr. Martha 
Mottram for making the diagrams. 
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ROENTGENOGRAPHIC FINDINGS IN THE NEUROCUTANEOUS 
SYNDROMES! 
By GILBERT W. HEUBLEIN, M.D., and EUGENE P. PENDERGRASS, M.D., De- 


partment of Radiology, Hospital of the University of Pennsylvania, and 
BERNARD P. WIDMANN, M.D., Philadelphia 


= HE subject of neurocutaneous disease 
(congenital ectodermoses) has received 
but scant attention in the roentgen 
literature. This may be due, in part, to its 
relatively great rarity on the one hand, and, 
on the other, to the unfamiliarity of roent- 
genologists. with the condition. 
In considering the subject of neurocu- 
taneous disease, four outstanding entities 


attract attention. These are: 

1. Bourneville’s Tuberous Sclerosis 
(Epiloia) 

2. von Recklinghausen’s Neurofibro- 
matosis 

3. Angiomatosis Cerebri, associated 


with Trigeminal nevus (Sturge-Web- 
er’s Disease, Parkes-Weber-Dimitri’s 
Disease) 

4. von Hippel-Lindau’s Disease. 


TUBEROUS SCLEROSIS 


Tuberous sclerosis is a rare condition, 
which, in its full-blown form (epiloia), fre- 
quently presents the following sympto- 
matology: 


(1) Epileptic seizures (grand mal, petit 
mal, or Jacksonian type) 

Mental deficiency 

Acneform butterfly facial rash (ade- 
noma sebaceum—morbus Pringle) 
Periungual fibromas 

Congenital tumors of the eye (pha- 
coma of van der Hoeve), and of 
many other organs, including rhab- 
domyomas of the heart and hyper- 
nephromas of the kidney. 


In addition, many other congenital de- 
fects may be apparent, such as harelip, 
cleft palate (5), hypoplasia of the kidney 
and ureter, pulmonary artery stenosis, sim- 
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ian hands, hypertrophy of the external 
ears (50), high-arched palate, spina bifida, 
microcephaly and accessory digits (111), 
syndactyly, hemihypertrophy, epicanthus 
(23), transposition of the great vessels, and 
intestinal polyposis. 

The entity was first described by Bourne- 
ville, in 1880 (6, 7, 8). His patient was a 
three-year-old child who had suffered from 
localized convulsive seizures for the first 
fourteen months following birth. There 
was present what we now know to be a 
typical adenoma sebaceum on the skin of 
the face, although at that time the impor- 
tance of the skin manifestations was over- 
looked. The description, however, was 
accurate: ‘‘acné rosacée et pustuleuse de 
la face; de plus éruption vésiculo-papu- 
leuse du nez, des joues, du front; nom- 
breux petits molluscums 4 la nuque et sur 
les parties du cou.” At necropsy, the 
reason for the right-sided convulsions was 
discovered. The ascending frontal and 
parietal convolutions on the left were ob- 
literated by plaques of sclerotic tissue. 
Bilateral kidney tumors were found. The 
author came to the conclusion that he was 
probably dealing with a chronic inflam- 
matory process, an hypothesis which is no 
longer tenable. 

Pathology.—Since the work of Bourne- 
ville, a majority of the reports dealing with 
tuberous sclerosis has described the pa- 
thology of the condition. Among the au- 
thors who have made important contribu- 
tions are: Sailer (90), Campbell (17), Sher- 
lock (95), Freeman (41), Lind (71), Biels- 
chowsky (5), Critchley and Earl (23), 
Brushfield and Wyatt (10), Babonneix (3), 
Yakovlev and Guthrie (111), Farber (38), 
Walsh, Koch, and Brunsting (106), Ferraro. 
and Doolittle (39), and Globus (48). 

Since it would be untimely here to dis- 
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cuss the morbid anatomy of this condition 
in detail, only a brief summary will be 
given. Tuberous sclerosis gets its name 
from the potato-like, sclerotic patches 
which are scattered indiscriminately over 
the surface of the brain. On palpation, 
one can readily distinguish the soft con- 
sistency of the normal cortex from that 
of the heterotopic plaques, which have a 
rather rubbery composition and have been 
likened, by Lind (71), to nasal cartilage or 
hard paraffin. The pathology, however, 
is not limited to the outer layers of the 
cortex, and on opening the lateral ventri- 
cles one usually finds numerous subependy- 
mal proliferations, closely associated with 
the choroid plexuses (10). These tumors 
show a remarkable resemblance to ‘‘hyper- 
trophic keloid formation” or ‘‘candle gut- 
terings’”’ (71). In rare instances, as de- 
scribed by Globus (48), atypical spongio- 
blastomas may be found in the brain, 
but the morbid processes tend, in general, 
to spare the cerebellum (23). 

The density of the plaques is accounted 
for by the close feltwork of neuroglial pro- 
liferation, which is seen in the microscopic 
section. Scattered among and between 
these areas can be seen large giant cells 
(Riesenzellen, Grossen-ellen), which ap- 
parently take their origin from either the 
primitive spongioblasts or neuroblasts, 
apolar cells of Held, 23. The glial types 
show a predilection for the intraventricular 
tumors and are characterized by an ab- 
sence of both Nissl granules and intracellu- 
lar fibrillary network. The above de- 
scribed changes cause a complete disorien- 
tation of the pyramidal cells, which are 
diminished in number, and create wide- 
spread changes in the myelo-architecture. 

Bielschowsky (5) was of the opinion 
that the pathologic process was a com- 
bination of neoformation and malforma- 
tion, but more recent authors, such as Fer- 
raro and Doolittle (39), feel that histo- 
logic studies lend little support to the latter 
theory. They rather favor the concept 
that the changes represent a purely neo- 
plastic process. It should be borne in 
mind that the pathology is not alone lim- 
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ited to the brain but that, as described by 
Dickson (33), “the condition is character- 
ized by congenital dislocation tumors in all 
or any of the following sites: brain, kid- 
ney, heart, skin, more rarely the pancreas, 
duodenum, thyroid, and breast.’ The 
kidney tumors are often indistinguishable 
from Wilms’ tumors, or typical hyper- 
nephromas. Critchley and Earl (23) state 
that the renal tumors are rarely diagnosed 
during life, are usually multiple and bi- 
lateral, and of the embryonal mixed type, 
angiosarcomas, liposarcomas, myosarcomas, 
etc. 

According to many authors, the convul- 
sive seizures differ in no way from those 
seen in idiopathic epilepsy. However, 
Sherlock (95), and more recently Berkwitz 
and Rigler (4), contend that they can be 
differentiated by the long periods of re- 
mission. It is not uncommon to find sud- 
den cessation of the attacks, which in no 
way seems to influence the steady progres- 
sion of the mental deterioration (55). For 
instance, Critchtey and Earl (23) record a 
remission of seven years’ duration. Lind 
(71) states that 50 per cent of cases have fits 
in the first year, and that there appears to 
be little or no relation between the sever- 
ity of the convulsions and the extent of the 
adenoma sebaceum, which is the most fre- 
quently associated skin disorder. 

The usual history is that of a mild, early 
seizure which, as time advances, becomes 
more and more severe and may ultimately 
be directly responsible for death in status 
epilepticus. In agreement with what has 
gone before, Freeman (41) states: ‘‘The 
attacks are quite evenly spaced and are not 
so frequent as genuine epileptic attacks, nor 
so paroxysmal as those of the atrophic 
sclerosis.’’. Critchley and Earl (23) point 
out that when a focal area of gliomatous 
hyperplasia becomes advanced enough, 
Jacksonian seizures may occur. In many 
cases no convulsive phenomena are present 
but in their stead epileptic equivalents, 
such as screaming fits and fainting attacks 
(37), occur. One case of sudden death 
has been reported (102). This was atypi- 
cal in that there was no history of mental 
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deterioration, convulsions, or any evi- 
dence of cutaneous manifestations. A 
score of small tumors, showing the typical 
giant cells of tuberous sclerosis, were found 
at autopsy. 

Globus and Selinsky (47) have called 
attention to the great difficulty in ante- 
mortem diagnosis when this disease exists 
in abortive forms, as it so frequently does 
in children. The following latent forms 
have been classified by Critchley and Earl 


(23) as: 


(1) Adenoma sebaceum, alone 

(2) Adenoma sebaceum, with epilepsy 
but without mental defect 

(3) Adenoma sebaceum, with symp- 
toms pointing to intracranial neo- 
plasm 

(4) Visceral tumor alone, with familial 
history of tuberous sclerosis. 


It is in these tvpes that we feel cerebral 
pneumography is particularly indicated, 
because here diagnosis so frequently needs 
clarification. 

Adenoma Sebaceum.—The dermatologic 
manifestations of tuberous sclerosis are 
of paramount importance in arriving at a 
diagnosis. Lind (71) and Ferraro and 
Doolittle (39), among numerous other 
writers (10, 23, 31, 82, 83, 93, 105, 111), 
have stressed this aspect of the subject. 
The facial lesion may be described as an 
acneform eruption, usually of a butterfly 
or bat-like distribution. It involves first 
the nasolabial and geniolabial folds, spread- 
ing upward over the crest of the nose to the 
eyelids and forehead and outward toward 
the outer canthi. Ordinarily it spares 
the lips, giving rise to the appearance of 
circumoral pallor. In general, the rash 
may be stated to have a trigeminal dis- 
tribution. 

Pringle (88) was among the first to de- 
scribe the condition in detail, whence the 
name, “‘morbus Pringle’ or ‘‘Pringle’s 
nevus.” The description of the eruption 
in Gertrude T., his twenty-five-year-old 
patient, is classical: ‘‘The eruption, which 
the patient says is painful in cold weather, 
consists of indolent, firm, whitish or yel- 


lowish sago-grain-like solid papules or little 
tumors embedded in the skin at different 
depths, or projecting from it, and varying 
in size from that of a pin point to a small 
pea.’ Intimately intermingled with these 
lesions, the author found numerous telan- 
giectatic elements. Pringle commented 
upon the fact that the patients with these 
changes were ‘“‘intellectually below par” 
and of a ‘‘mobile temper,’’ and further 
stated that other nevoid cutaneous mani- 
festations might be encountered. Al- 
though Pringle felt that the pathology 
consisted primarily of a hyperplasia of 
the sebaceous glands, later authors, par- 
ticularly Yakovlev and Guthrie (111) 
and DeJong (31), have emphasized the 
fact that this probably is not the case; 
but that the pathology involves primarily 
the vascular and fibrous tissues of the skin, 
as well as the peripheral glia or Schwann 
cells. 

Therefore, the condition appears to be 
closely related to von Recklinghausen’s 
neurofibromatosis. van der Hoeve (105) 
also takes this stand and states that 
adenoma sebaceum is actually built of 
nevi in which the glands of the skin have 
proliferated. 

Olson (83), Greig (52), and Critchley 
and Earl (23) distinguish three forms of this 
condition: 


(1) The Balzer type—pale lesions with- 
out telangiectasis, histologically 
showing evidence of involvement of 
the hair follicles 

(2) Pringle’s Nevus—the pink or true 
telangiectatic type 

(3) The Hallopeau-Laredde type—with 
the fibroma element predominat- 
ing and the nodules of excessive 
hardness. 


Special caution should be exercised not 
to confuse the above mentioned lesions 
with a dermatitis medicamentosa (23). 

Adenoma sebaceum is only part of a 
widespread disturbance (ecto-mesodermal 
dyscrasia). Neurofibromas may be found 
on any portion of the integument. These 
may be superficial and pedunculated, as 
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are the typical fibroma mollusca, or be 
situated subcutaneously. Other stigmas 
of von Recklinghausen may be evident, 
including areas of vitiligo (anemic nevi of 
Voerner), which are likely to show a pre- 
dilection for the lumbosacral region, and 
pigmentary disorders such as ‘‘café au lait 
spots.”’ 

Subungual and periungual fibromas de- 
serve special mention here as they may 
constitute the chief complaint of the pa- 
tient. One of our patients (Casc 1) had 
just such a symptom, with treatment first 
directed to a periungual wart, by a chiropo- 
dist. Skeer (96) also has called at- 
tention to the importance of this sign. 
He feels that subungual warts are found 
most often at puberty, more often involve 
the toenails than the fingernails, and are 
more prevalent in females. 

Congenital Tumors of the Eye—Con- 
genital tumors of the retina in tuberous 
sclerosis were first described by van der 
Hoeve, in 1920 (105). Subsequently, simi- 
lar findings were noted by him in von Hip- 
pel-Lindau’s disease and in von Reck- 
linghausen’s neurofibromatosis. Arising 
from the nerve fiber layer, these tumors ap- 
pear as small white or gray flat spots, 
which may be located at, or some distance 
from, the papilla. According to Critchley 
and Earl (23), their diameter, as a general 
rule, never exceeds one-half the diameter 
of the papilla. In rare instances (Gottlieb 
and Lavine, 50), the tumor is surrounded 
by blood vessels, although more often 
vascular relationships are lacking. The 
tumor may project two to three diopters 
above the retina. Papilledema is absent 
unless there is an associated spongioblas- 
toma of the brain. Occasionally the sur- 
face of the tumors has a rather granular 
appearance, and for this reason they have 
been likened to mulberries. van der Hoeve 
has termed these lesions ‘“‘phacomas,”’ from 
the Greek phakos or ‘‘mother spot.” He 
differentiates two types, depending on the 
histologic picture, as follows: 


(1) Neurofibrillophacomas, 
of neural fibers 
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(2) Neurocytophacomas, composed of 
neurocytes. 


van der Hoeve has described the fol- 
lowing experience in connection with the 
cysts which are frequently seen in these 
tumors. Ophthalmoscopically, he watched 
the rupture of such a cyst, which dis- 
charged its contents into the vitreous and, 
within a period of five days, refilled. At 
the same time pieces of tissue became de- 
tached from the tumor and he was able to 
follow their implantation on other por- 
tions of the retina, a “kind of internal 
metastasis.” 

The importance of the ophthalmoscopic 
findings has been stressed by Storcheim 
and Taube (103) who write: ‘‘The oph- 
thalmoscopic findings in these cases are 
thus of great importance, for, essentially 
one is given the opportunity of seeing in the 
fundus positive proof of what he then 
knows to be present in the brain.” van 
der Hoeve is of the opinion that the pha- 
comas of Bourneville (tuberous sclerosis) 
and those of von Hippel and von Reckling- 
hausen are closely associated although defi- 
nitely different disease entities. It is his 
belief that the phacomas of von Reckling- 
hausen’s disease form an intermediate link 
between the angiomatosis retine of von 
Hippel and the retinal changes of tuberous 
sclerosis. Thus they are likely to show 
evidence of vascularity and cystic changes 
on the one hand, as in von Hippel’s dis- 
ease, with glial proliferation and neurocyte 
formation on the other, such as one en- 
counters in tuberous sclerosis. Grinker 
(53) feels that the phacomas of Bourneville 
(tuberous sclerosis) are probably astro- 
blastic neoplasms, although a sure classi- 
fication, on the basis of tissue studies, is 
still wanting. In a recent publication 
(1939), Koch and Walsh (63) express the 
belief that these tumors are of a very low 
order of malignancy. 

Roentgen Findings in Tuberous Sclerosis. 
—Dalsgaard-Nielsen (28) reported the 
roentgen findings in a boy, aged 14 years, 
who came from healthy peasant stock. 
There was no sign of neuropathic taint in 


‘ 

: 


Vol. 35 HEUBLEIN, PENDERGRASS, AND WIDMANN 705 


the family. Convulsive seizures had been 
present since the age of nine months, with 
adenoma sebaceum first noticed at the age 
of twelve years. The patient had pre- 
viously had two operations for removal of 
recurring fibromas of the cervical region. 
Pigmentary and other cutaneous anoma- 
lies, similar to those seen in von Reckling- 
hausen’s disease, were also present. The 
roentgen examination of the head showed a 
small but otherwise normal sella. Numer- 
ous fleecy calcifications were noted 
throughout the calvarium. Some of these 
were interpreted as being purely hyperos- 
totic formations of the internal lamina; 
others were apparently located within 
the brain itself. Most of the calcareous 
deposits were small and irregular, al- 
though ‘‘one of the calcifications lying in 
the center of the frontal lobe was dis- 
tinguished from the rest by its size.”” This 
shadow was as large as an orange and 
showed an area of central rarefaction. 
The author states: ‘‘Roentgenologically 
demonstrable changes in the skull and 
brain in patients with tuberous sclerosis are 
excessively rare.” Bone changes, men- 
tioned by Gottlieb in reported cases, in- 
clude those of Paget’s disease, osteitis fi- 
brosa, osteoporotic processes, tumors, and 
cysts. The latter author has reported a 
case with scattered densities and rarefac- 
tions of the calvarium in connection with 
thickening of the lamine. A later exami- 
nation showed a generalized osteomalacia 
and scattered periosteal thickenings with 
cyst-like cavities in the bones of the hands 
and feet. 

Dalsgaard-Nielsen (28) gives credit to 
Marcus, of the Scandinavian literature, 
for the first case of tuberous sclerosis show- 
ing demonstrable calcifications within the 
brain. The author believes that most 
areas of calcification are present within the 
neoformations of the cerebrum, while the 
hyperostoses seen in the internal lamine 
are independent processes, although, ad- 
mittedly, they might result from the local 
irritant action of adjacent tumors. Un- 
fortunately, no air study was done in the 
case reported above. 


Regarding intracranial calcification, it 
may be said that those occurring in tuber- 
ous sclerosis must be considered along 
with, and differentiated from, other forms 
of non-physiologic cerebral calcifications, 
as those mentioned by Camp (13). These 
include the following entities which give 
rise to calcareous deposits: 


(1) Tumors, hematomas (rare) 

(2) Tubercles (rare), aneurysms 

(3) Old abscesses, old meningeal disease 

(4) Encephalitis 

(5) Symmetrical cerebral calcification 
in parathyroidism (73). 


‘Kveim (65) has recently described simi- 
lar changes in cases exhibiting adenoma 
sebaceum, retinal phacoma;, and tuberous 
sclerosis. All three of his patients showed 
cystic changes in the small bones. These 
were apparently localized to the spongiosa. 
One of our cases (Case 2), in addition to a 
soft-tissue shadow overlying the nail sug- 
gesting a periungual wart, showed very 
early cystic changes in the cortex of the 
distal phalanx of the thumb. It is note- 
worthy that these ‘‘cystic’’ changes are 
similar to those seen in von Reckling- 
hausen’s disease. Inasmuch as Hodges, 
Phemister, and Brunschwig (57) state 
that the pits in neurofibromatosis of bone 
are filled with connective tissue elements, 
it is not unlikely that on biopsy these por- 
otic areas likewise will show evidence of 
fibro-connective tissue. 

In the American literature, Gottlieb 
and Lavine (50) have reported analogous 
roentgen findings in a white woman, aged 
23 years, who gave a history of retarded 
development and convulsions which ceased 
abruptly at the age of seven. The physical 
examination showed a typical adenoma 
sebaceum and numerous other lesions of the 
integument, including a typical shagreen 
patch. The funduscopic examination re- 
vealed bilateral retinal tumors. Certain 
stigmas of degeneration were also present; 
the patient’s ears were excessively large, 
and the hands were simian in type. Roent- 
genograms of the cranium revealed a pecu- 
liar mottling, with areas of increased and 
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decreased density. Both the external and 
internal tables of the skull appeared thicker 
than normal. The roentgen examination 
of the hands and feet showed osteoporosis, 
periosteal thickening, and apparent cyst 
formation. The authors expressed the 
opinion that the bone changes could not 
be explained on the basis of a parathyroid 
dyscrasia, as the blood studies were en- 
tirely negative........... 

The implication is obvious that there is a 
generalized disturbance with involvement 
of the mesenchyme. Indeed, Yakovlev 
(111), in discussing the above case, states: 


“There are arguments in support of the 
view that, in the background of all these con- 
genital anomalies of the skin there exists an 
embryonal disturbance of the differentiation 
of the ectodermal elements, the eventual preva- 
lence of mesodermal elements (blood vessels 
and connective tissue) in their structure being 
a secondary process...... I wish to suggest that 
the unusual bony changes revealed in the 
present case are a part of the general picture of 
congenital abnormalities in the differentiation 
of tissues of ectodermal derivation. The 
cystic cavities might be explained on the basis 
of a Schwannoma, such as is seen in von Reck- 
linghausen’s disease, in view of the fact that 
the two conditions are so closely allied.” 


Drake (35)? has reported a “case of 
tuberous sclerosis with unusual clinical 
findings.’ The report concerned a 12- 
year-old Polish-American boy, who at the 
age of four, suffered from nocturnal seiz- 
ures. Subsequently, visual hallucinations 
and hyperpyrexia developed. Physical ex- 
amination, however, revealed neither reti- 
nal phacoma nor adenoma sebaceum. En- 
cephalographic studies by Dr. Fay and Dr. 
Chamberlain showed discrete masses of 
calcification in the occipital region as well 
as bulging of the right thalamus into the 
right lateral ventricle. In addition, there 
was evidence of a microgyria. Although 
one would necessarily classify this case 
among the abortive forms, because of the 
absence of typical skin manifestations, 
nevertheless it was the opinion of Drake 
(35), in which we concur, that this clearly 
represented a case of tuberous sclerosis. 


? Reported again here, with roentgenograms. 
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One other feature of the history deserves 
comment. It is noteworthy that many 
reports of epiloia, such as those cases of 
Campbell (17) and Sherlock (95), mention 
the finding of transient hyperpyrexia. 
Undoubtedly the explanation of hyper- 
thermia in many such instances lies in the 
fact that pedunculated subependymal glio- 
mas in the ventricular system influence the 
temperature regulating centers of the hypo- 
thalamus by direct or indirect pressure. 

DeJong (31) states that, prior to his 
publication, there were only three reports 
of pneumographic studies in tuberous 
sclerosis. That of Stewart and Bauer 
(101) showed hydrocephalus limited to the 
lateral ventricles without evidence of ob- 
structive phenomena or intraventricular 
tumefactions. In the case of Berkwitz 
and Rigler (4), encephalography was per- 
formed on two occasions and showed an 
excellent picture of multiple tumor-like 
nodulations projecting into the lateral ven- 
tricles. An additional finding of impor- 
tance was the absence of the septum pel- 
lucidum.* This patient, a girl two years of 
age, lacked the usual manifestations of 
adenoma sebaceum (morbus Pringle), pre- 
sumably because, as emphasized by Caylor 
(19), sebaceous glands ordinarily do not 
appear before the age of four. 

DeJong’s report concerned a boy, aged 
eight years, who for four years had suf- 
fered from a facial eruption. On examina- 
tion he showed a brilliant adenoma seba- 
ceum of typical butterfly distribution. 
Papules, nodules, and areas of vitiligo in- 
volved the skin of the body elsewhere. 
A phacoma was present on the temporal 
side of the left disc. Stereoscopic roent- 
genograms revealed multiple intracranial 
deposits of calcium salts. Most of these 
were situated above the pituitary fossa in 
the region of the third ventricle. Cerebral 
pneumography disclosed an enlarged right 
lateral ventricle. Projecting into the lat- 
eral ventricle there was a soft-tissue shadow 
which extended backward from the fora- 
mina of Munro. In the posterior portions 


3 This was also found in our Case 3, reported below. 
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of the ventricles, numerous small soft- 
tissue tags were identified. These were 
interpreted as representing either sub- 
ependymal gliomas or hyperplastic changes 
in the choroid plexuses. In view of the 
frequent finding of intraventricular tumors 
at autopsy, it is surprising that, hereto- 
fore, so few cases of cerebral air studies 
have been reported. The case of Drake, 
35 (vide supra), fully emphasizes the diag- 
nostic importance of pneumography in the 
abortive forms. Formerly the formes frus- 
tes were not differentiated antemortem. 
In this regard, the findings of Lind (71) are 
enlightening: ‘In the Kew series, the 
diagnosis was made in those who had 
adenoma sebaceum and the condition was 
undiagnosed in those who had no adenoma 
sebaceum.’’ No doubt in the future more 
frequent recourse to encephalography will 
be had in suspicious cases, whether or not 
they show evidences of a nevoid facial 
eruption. By such a procedure it is not 
unlikely that many more cases will be 
brought to light and our knowledge of the 
subject considerably broadened, particu- 
larly through the study of the incomplete 
forms. 

In passing, we should like to emphasize 
the importance of intravenous urographic 
examination in these patients, because, to 
our knowledge, no such study, showing a 
hypernephroma, has yet been described. 
It is of interest, however, that Fabing (37) 
has associated a kidney anomaly in one of 
his cases (reduplication of pelvis and ure- 
ter) with the possibility of a renal neo- 
plasm. In the interesting article by Hy- 
man (60) the fact that kidney tumors 
may be found in as many as 80 per cent of 
cases was pointed out. The writer states: 
“The percentage according to some authors 
is greater than this, for it was some time be- 
fore the association was recognized, and, 
as a result, many cases were overlooked.”’ 
In this instance the tumor was removed 
and showed no evidence of recurrence 
three years after operation. Crutchfield 
(24) has also reported a case of teratoma of 
the kidney associated with adenoma seba- 
ceum, in which a roentgen examination 
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showed displacement of one of the ureters 
toward the midline. Therefore, in these 
cases, it would appear advisable to include, 
among other studies, an examination of the 
genito-urinary tract, preferably by the 
intravenous method. 

The reverse of the above proposition 
should also be borne in mind. Every 
case of hypernephroma, bilateral cystic, or 
horseshoe kidney, showing evidence of 
epileptic equivalents and mental defects 
warrants, we believe, a dermatologic con- 
sultation and a complete roentgen examina- 
tion of the skull, including pneumo-en- 
cephalography. 

- The striking similarity between tuberous 

sclerosis and von Recklinghausen’s neuro- 
fibromatosis has already been emphasized 
in part. Allusions have been made to the 
café au lait spots, the periungual fibromas, 
and other nodular cutaneous changes 
which are encountered. Indeed, it is 
the feeling of some that tuberous sclerosis 
is actually a central form of von Reck- 
linghausen’s disease, while von Reckling- 
hausen’s disease is a form of peripheral 
tuberous sclerosis (112). Though such a 
viewpoint may be hypothetical, as was re- 
cently pointed out by Aegerter and Smith 
(1), it is difficult to escape the fact that 
three of the syndromes (tuberous sclerosis, 
trigeminal nevus, and neurofibromatosis) 
have enough characteristics in common to 
force the conclusion that they are closely 
allied disease entities. This phase of the 
subject has been admirably reviewed by 
Yakovlev and Guthrie (111) and Schwarz 
and Abramson (93). The latter authors 
state: 


‘Although all three syndromes show central 
manifestations which are characteristic of 
each disorder, they are by no means mutually 
exclusive. They present signs and symptoms 
which overlap to a considerable extent with an 
impressive range of variability, due to the 
interplay of factors permitting many combina- 
tions of developmental defects. Of special 
clinical interest is the occurrence of cutaneous 
anomalies which are indicative of associated 
maldevelopments in deeper seated, embryologi- 
cally related structures, such as the central 
and peripheral nervous systems. Also of im- 
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portance is the frequent association of the three 
congenital disorders with mental defect and 


epilepsy.” 

In regard to the fourth syndrome of von 
Hippel-Lindau’s disease, concerning which 
brief mention has already been made, it has 
been pointed out (93) that cutaneous 
changes are often lacking and that, there- 
fore, it cannot be considered as one of the 
ectodermoses. We are, however, in agree- 
ment with the suggestion of Lévy (68) that 
the coincidence of angiomatosis retin and 
cutaneous syndromes is not impossible. 
Lévy cites the case of Oppenheim who re- 
ported the case of a child, aged ten years, 
who, on examination, showed both a hemi- 
facial nevus and left-sided retinal tumors. 

More recently Davison, Brock, and 
Dyke (30) have reported a case of central 
nervous system hemangioblastosis with 
unusual findings. Their patient not only 
showed numerous small telangiectases of 
the trunk, but, in addition, roentgenograms 
of the orbits showed demonstrable, bilat- 
eral, ring-like calcifications. A portion of 
this calcium deposit was found, at nec- 
ropsy, to lie within the orbital hemangio- 
blastomas. This probably represents the 
first reported occurrence of intra-orbital 
calcification in von Hippel-Lindau’s dis- 
ease and is of added interest because cu- 
taneous manifestations were also present. 

The recent thought on the similarity of 
these conditions is summarized by Wor- 
ster-Drought, Dickson, and McMenemey 
(110) as follows: 


“For some years past we have been of the 
opinion that there is a distinct relationship be- 
tween a number of these syndromes character- 
ized by multiple tumor formation, including 
not only Lindau’s disease and tuberous sclero- 
sis but also neurofibromatosis and its variants, 
as well as the conditions associated with it 
We also include as analogous conditions a num- 
ber of other neoplastic syndromes, for example, 
myxochondro-adenoma of the base of the skull 
associated withcavernous angioma of the brain.”’ 


These authors feel that the hypothesis of 
embryonic induction is important in evalu- 
ating the varying exceptional processes 
which one encounters in cases of multiple 
tumor formation. This theory is of ex- 
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treme interest because it accounts for the 
simultaneous co-existence of ectodermal 
and mesodermal malformations. Accord- 
ing to this hypothesis, ‘‘evocator sub- 
stances” are released by the nerve fibers 
which call forth, normally, a parallel ar- 
rangement of both Schwann cells and the 
orderly distribution of the adjacent meso- 
dermal supporting tissues. Any derange- 
ment affecting the nerve elements (ecto- 
derm), and, therefore, the evocator sub- 
stance, may gravely influence the sur- 
rounding mesoblast, producing — such 
changes as are met with in neurofibromas, 
multiple meningiomas, or simply hemangio- 
matous malformations. Regarding the lat- 
ter, a case in point is that described by Cush- 
ing (25), in which an extensive trigeminal 
nevus was associated with hypoplasia of 
the gasserian ganglion on the same side. 

Yakovlev and Guthrie (111) make the 
following pertinent statement: 

“The histogenesis of vascular malformations 
as observed in angiomatosis of the central ner- 
vous system strongly suggests that, in these 
congenital anomalies which appear to be of 
mesodermal origin, there is also an ectodermzl 
element, gliosis, which takes an active part, 
not as a secondary reaction but as a primitive 
glial process combined with vascular hyper- 
plasia or even tumor formation.” 

Harbitz (56) finds little difficulty in ac- 
counting for the association of angiomato- 
sis (mesenchymal dyscrasia), multiple neu- 
rofibromatosis (neuro-ectodermal tumors 
with mesenchymal elements), and gliomas 
(neuro-ectodermal tumors pure and simple). 
He points out that, on an embryologic 
basis, there is a close connection between 
ectoderm and mesoderm, and that there is 
little ground for the assumption that the 
mesenchyme has arisen entirely from a 
separate third germinal layer. Thus, in a 
series of cases of multiple tumors, he shows 
the comparatively frequent occurrence of 
multiple meningiomas with eighth nerve 
neurofibromas and with von Reckling- 
hausen’s disease; of hemangioma of the 
dura with hypophyseal adenoma; of von 
Hippel-Lindau’s disease with syringo- 
myelia, pancreatic cyst, and hyperneph- 
roma, and many others. 
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CASE REPORTS 


Since 1925, five cases of tuberous sclero- 
sis have been identified at the Hospital of 
the University of Pennsylvania. Three 
of these have shown positive roentgen 
findings. Two of the five additional cases, 
available through the courtesy of Dr. 
Temple Fay, of Temple University, also 
show encephalographic evidences of the 
conditions which we feel are diagnostic. 

Case 1. D. F., admitted to the Uni- 
versity Hospital, service of Dr. Gittings, 
Dec. 14, 1938, to Jan. 21, 1939, with the 
complaint of constipation since two weeks 
of age and convulsions since the age of 
six months. Family history revealed no 
neuropathic taint. Birth was reported as 
normal but “‘long and tedious.’’ Develop- 
ment had been entirely normal, the child 
being considered extremely intelligent. 
Past history was essentially negative. 
History of the present illness revealed that 
at six months of age, the child had a 
screaming attack. Following this, numer- 
ous mild attacks occurred in which the 
head was extended, with blinking of the 
eyes. These attacks occurred twice weekly 
until the child was two and one-half years 
of age. At this time, the attacks in- 
creased to eight and nine times during the 
night and were unaffected by 1/4 gr. of 
luminal. In August, 1938, incodrdination 
affecting the left arm and leg was noted. 


Fig. 1. 
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Subsequently there was a period of four or 
five weeks in which no attacks occurred, 
following which the seizures increased in 
severity and frequency up to the time of 
admission. Physical examination revealed 


Pig. Case: 
mass is indicated at a. 
larger than the left. 


The small subependymal 
The right ventricle is 


Fig. 3. Case 1. The twenty-four-hour exami- 
nation shows the small intraventricular tumor 
incenting the fluid level in the right lateral ven- 
tricle 
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a well developed and nourished child, who 
was apprehensive and extremely unco- 
operative. During the examination the 
child had a petit mal attack lasting 45 sec- 
onds. On the skin of the face there were 
papular lesions of uncertain identity dis- 
tributed in butterfly fashion over the naso- 
labial folds. Other positive data were: 
(1) large cryptic tonsils; (2) hesitancy in 
grasping objects with the left hand; (3) 
hypertonic reflexes in the legs, and hypo- 
tonic reflexes in the arms; (4) periungual 
wart on the left great toe; (5) inability to 
stand or walk, and (6) hypotonic body 
musculature. The neurologic examination 
showed bilaterally positive Babinski’s. 
Funduscopically bilateral glistening 
plaques were seen in both retine. These 
were thought similar to the lesions seen in 
tuberous sclerosis. Bone age studies were 
normal. 

On Dec. 20, 1938, pneumo-encepha- 
lography was done and a roentgen diag- 
nosis of tuberous sclerosis made (Figs. 
1, 2). The 24-hour examination showed 
the small intraventricular tumor indenting 
the fluid level in the right lateral ventricle 
(Fig. 3). The lateral ventricle on the 
right side was slightly dilated. This small 
nodule in the ventricle presented a rather 
unusual appearance, differing consider- 
ably from the unusual roentgenogram 
shown by Rigler (4), and the metastatic le- 
sions previously reported by Learmonth 
and Camp (67). 

Before the child was discharged to her 
local physician, a rather bizarre sugar toler- 
ance curve was noted, as follows: Fasting, 
40 mg. per cent; one-half hour, 176 mg.; 
one hour, 208 mg.; two hours, 244 mg. 
Examination of the urine at this time 
showed 4+ acetone. It was the opinion 
of Dr. Francis Lukens, of the University 
Hospital Staff, that, in diffuse brain lesions, 
especially those involving the hypothala- 
mus, such disturbances in the carbohy- 
drate metabolism were not frequently en- 
countered. 

Case 2. C. B., a white American 
schoolgirl, aged 16 years, admitted to the 
service of Dr. F. C. Grant, Neurosurgical 
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Service of the Hospital of the University of 
Pennsylvania (Nov. 3 to Nov. 10, 1937), 
complaining of convulsions of two months’ 
duration. The patient’s mother had died 
at the age of 27 years of a brain tu- 
mor, and one of the patient’s sisters 
had had staring attacks, which were re- 
lieved by luminal A maternal aunt had 
had attacks of rage and pallor, and one of 
the mother’s cousins had had falling at- 
tacks. The patient did not show great 
mental retardation. Two years before the 
present admission the patient had had 
staring attacks. She did not, however, 
lose consciousness. Later, convulsive seiz- 
ures supervened. These lasted for longer 
periods but occurred only once monthly 
up to the year before admission, when they 
became frequent during the day and also at 
night. Ten days before admission, she 
had had an attack lasting uninterruptedly 
for 36 hours and had had to be hospitalized. 
These seizures were only partially relieved 
by nembutal gr. 4; hyoscine hydrobromide 
gr. 1/100, hypodermicly, and sodium amytal 
gr. 7 1/2, intravenously. 

Physical examination revealed an acne- 
form eruption of the face. There was a 
bilateral nystagmus on lateral gaze. The 
patient was seen by Dr. L. Weinberger, 
on Nov. 4, 1937, when the following nota- 
tion was made: 


‘The lesions of the face impress me as those 
pictured and described in tuberous sclerosis, 
the so-called adenoma sebaceum. The convul- 
sive state and mild mental retardation com- 
plete the syndrome. While tuberous sclerosis 
is usually a pathological diagnosis, it can be 
made in the presence of the typical skin lesions. 
Occasionally the nodular ependymitis can be 
demonstrated by encephalography. Diagno- 
sis: convulsive state, probably tuberous sclero- 
sis. 


Dermatologic consultation supported the 
above diagnosis. 

Pneumo-encephalography was thought 
at first to be negative. When it was 


learned, however, that the patient had an 
adenoma sebaceum, the films were re- 
viewed. Several small areas of calcifica- 
tion were noted lying in the region of the 
lateral ventricles. 


Stereoscopically a small 
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soft-tissue tumor was seen, projecting into 
the roof of the right lateral ventricle. 
Although the changes seen were slight, 
they were none the less definite, and the 
diagnosis was, accordingly, changed to 
“tuberous sclerosis.”’ (Figs. 4, 5.) 

Case 3. H. F., was first admitted to the 
Neurosurgical Department of the Hos- 
pital of the University of Pennsylvania, 
service of Dr. F. C. Grant (June 29 to 
July 6, 1938). The patient was a normally 
delivered, full term infant, eight weeks 
of age. Gestation had been normal except 
for polyhydramnios. One week after birth 


the mother noted an enlarged head. 
Examination showed a marasmic infant 
of eight weeks; head enlarged, 18 inches; 


Fig. 4 (upper). Case 2. The small round 
dense lesion of tuberous sclerosis is indicated by 
an arrow. These lesions are readily overlooked 
unless careful search is made. 

Fig. 5 (lower). Case 2. Close-up of the ven- 
tricle with the periphery of the tissue mass traced 
by an interrupted line. 
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eyes turned down with exophthalmos. 
The right pupil was irregular, large, and 
fixed to light. 

On July 5, 1938, a bilateral subdural 
puncture and ventricular tap was _per- 
formed in order to demonstrate whether or 
not a communicating or non-communicat- 
ing block existed. No fluid was found on 
bilateral subdural puncture. A ventricu- 
lar tap was then done and indigo carmine 


Fig. 6 (upper). Case 3. Tuberous sclerosis. 
Note the marked internal hydrocephalus. 

Fig. 7 (lower). Case 3. The postero-anterior 
view shows an almost complete absence of the 
sy cortex on the right, and it is quite thin on 
the left. 
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instilled. Lumbar punctures were per- 
formed on three occasions following this 
and no fluid was found. The diagnosis 
was obstructive hydrocephalus. The child 
was discharged unimproved. 

Second admission (April 5-10, 1939) 
was for ventriculographic study. The 
child’s head had been stationary in size for 
six months. Recently the child had been 
irritable, crying most of the time. On 
physical examination the head was found 
to measure 23 inches. The left hand and 
foot were smaller than the right, as were 
the arm and leg. The neurologic ex- 
amination showed slight weakness on the 
left side of the body. 

A ventriculogram was made on April 8, 
1939. The roentgenograms showed a 
marked internal hydrocephalus with ap- 
parent left-sided hemiatrophy. There was 
almost complete destruction or hypogene- 
sis of the right cerebrum. The left cortical 
tissues were also quite thin, but were ap- 
proximately three or four times the thick- 
ness of the right. The marked hydro- 
cephalus on the right produced secondary 
changes in the right half of the skull, which 
was larger than the left (Figs. 6, 7). Fol- 
lowing the ventriculogram the cortex rup- 
tured, letting air and fluid out into the sub- 


Fig. 8. Cortical nodule in tuberous sclerosis. 
not well defined with the exception of one giant cell. 
in brush-like arrangement are visible. 


Complete loss of cortical architecture. 
In the subpial layer, Cajal cells and dense glia fibers 
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arachnoid space. The child ran a post- 
operative temperature as high as 104 
degrees, became cyanotic and apneic, and 
died on April 10, 1939. 

Necropsy revealed absence of the corpus 
callosum, microgyria, and sclerotic patches 
distributed over the surface of the brain. 
On the right side the basal ganglia were 
transformed into a stony hard tumorous 
mass. Numerous subependymal nodules 
were present, projecting into both lateral 
ventricles. The microscopic study was 
typical of tuberous sclerosis, showing giant 
cells, marked disturbance in the cyto- 
architecture, and only vague demarcation 
between the cortical gray and the white 
matter. Dense areas of glial feltwork 
were also found, as well as islands con- 
taining, for the most part, plump astro- 
cytes. In some areas psammoma bodies 
were identified. The histologic diagnosis 
was tuberous sclerosis (Figs. 8, 9). 

Case 4‘ (courtesy of Dr. Temple Fay). 
J. I., a nine-year-old Polish-American boy 
was admitted to the Neurological Depart- 
ment of the Hospital of Temple Univer- 
sity (May 15 to June 2, 1932). Chief com- 
plaint was convulsions, since the age of 


4 For detailed history of this case see report of Drake 


3 


AA 

ae 


Nerve cells are 


Fig. 9. Subependymal nodule of the optic thalamus in tuberous sclerosis projecting into the ventricular 
space. Marked vascularization of the subependymal layer with accumulation of undifferentiated spongio- 


blasts. 
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four. These were associated with visual 
hallucinations, respiratory difficulties, and 
vertigo, but there was no nausea or vomit- 
ing. Three years before admission the boy 
had complained of bilateral parietal head- 
ache. On neurologic examination a mild 
hemiparetic gait was evident, and there 
were mild positive cerebellar signs, as 
brought out by the finger-to-nose test. 
Examination of the fundi showed an 
anomalous elevation of the upper halves 
of both optic discs, but there were no 
phacomas. 

Roentgenographic examination of the 
skull showed several discrete masses of 
calcification in the left occipital region 
and another small calcareous deposit on 
the right side of the skull. It was thought 
by Dr. A. K. Merchant that these repre- 
sented multiple calcifications within the 
brain substance. A pneumo-encephalo- 
gram was carried out by the spinal route 
and the calcifications were again noted. 
In addition there was encroachment upon 
the right lateral ventricle in all views, the 
appearance simulating that seen in brain 
tumor (Figs. 10, 11), but there was no 
evidence of shift of the midline structures. 
After consultation with Dr. Fay and his 
Staff, the following conclusions were 
reached by Dr. W. E. Chamberlain: 


Fig. 11. 
ment on the lateral ventricle. 


Case 4. Lateral views of the same case as that shown in Figures 10 and 12, showing encroach- 


“All things considered, I feel the upward dis- 
placement of the cisterna vene magne cerebri 
and the bulging of the right thalamus into the 


Fig. 10. Case 4. Postero-anterior view show- 
ing the small right ventricle, producing an appear- 
ance similar to that seen in brain tumor without 
evidence of mid-line shift. (Shown through the 
courtesy of Dr. Temple Fay and Dr. W. Edward 
Chamberlain.) 
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right lateral ventricle are definite. The more I 
study the air pattern over the convex surface 
the more I consider the possibility of a micro- 
gyria. It is very significant that the septum 
pellucidum is displaced toward the right in- 
stead of toward the left. It is also very signi- 
ficant that the cisterne at the base are in- 
creased in size instead of decreased, and there is 
general increase in the subarachnoid fluid 
volume instead of a decrease, as might be ex- 
pected in a case of glioma. For the above rea- 
sons it appears we are dealing with a case of 
tuberous sclerosis.” 


The finding of a bulging of the thalamus 
into the right lateral ventricle without a 
midline shift can readily be accounted for 
if we know we are dealing with a hemar- 
toma. In other words, we are dealing 
with a congenital ectopia, the neoformation 
occupying the position ordinarily taken by 
normal brain substance and, therefore, not 
displac:ng it. Thus the anomalous finding 
is explained. One other point deserves 
mention and that is the appearance of the 
intraventricular tumefactions which are 
present in the anteroposterior film. This 


Fig. 12. Case4. The small masses of tuberous 
sclerosis are shown within the shadow of the ven- 
tricle. (Shown through the courtesy of Dr. Fay and 
Dr. Chamberlain.) 


appearance, in our experience, is found 
only in the neuro-ectodermoses, and we fee] 
that the finding may be taken as strong evi- 
dence in favor of the diagnosis of tuberous 
sclerosis, or its allied conditions, even in 
the absence of an adenoma sebaceum 
(Fig. 12). 

Case 5 (courtesy of Dr. Temple Fay). 
G. G., aged fifteen months, was admitted 
in April, 1937, and discharged in May, 
1937. Chief complaints were enlarged 
head, retardation in walking and talking, 
irritability. No adenoma sebaceum was 
found. The neurologic examination was 
essentially negative. A pneumo-en- 
cephalogram was carried out and showed 
two space-taking lesions, one in the third 
and one in the fourth ventricle. The 
soft-tumor mass in the third ventricle was 
in the region of the middle commissure 
(Fig. 13). Three possibilities were listed 
by Dr. Barton Young: tuberous sclerosis, 
tuberculosis, and metastatic meduloblas- 
toma. The final diagnosis was multiple 
lesions, etiology unknown. In view of the 
lack of proper development in the case of 
this child, and the unusual finding of 
multiple intraventricular tumors, it seems 
more than likely that we are also dealing 
here with a case of tuberous sclerosis, 


Fig. 13. Case 5. Lateral view showing a soft- 
tissue mass at a which corresponds to the position 
of the middle commissure. There was also a 
lesion at } in the fourth ventricle. (Shown through 
the courtesy of Dr. Fay and Dr. Chamberlain.) 
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metastatic cancer and multiple tuber- 
culomas being less probable alternative 


possibilities. 
NEUROFIBROMATOSIS 


This entity is too well known to warrant 
giving more than a brief summary of itsnote- 
worthy clinical features. The outstand- 
ing finding, in the classical case, is the large 
number of fibromas mollusca which may 
cover the cutis so extensively that, in the 
advanced cases, the individual is hardly 
recognizable. Pigmentary disorders are 
also frequently met with in the form of 
pigmented moles, or the so-called ‘‘café 
au lait’’ spots, which, in the early form of 
the disease, may afford the only clue to 
diagnosis. This phase of the subject has 
recently been dealt with by Leader and 
Grand (66). Patches of vitiligo, the ane- 
mic nevi of Voerner, are not infrequently 
encountered. In addition to these cu- 
taneous changes, any or all of which are 
occasionally found in the related syndrome, 
tuberous sclerosis, may be found numer- 
ous subcutaneous tumors, frequently pain- 
ful, involving multiple nerves. If a periph- 
eral nerve, together with its branches, 


Fig. 14. Case 6. Mediastinal neurofibroma. 
This might readily be mistaken for any other type 
of mediastinal mass lesion. 


is affected, the result is a typ:cal cirsoid 
nevus, or plexiform neuroma. These fre- 
quently occur in the trigeminal area and, 
as pointed out by Schinz, et al. (91), Case 
(18), and Pack (84), are associated with 
changes in the adjacent osseous structures. 
According to Grinker (54), uniform en- 
largement of the nerve trunks has been 
designated ‘‘familial, interstitial, hyper- 
trophic neuritis.” 

This entity is frequently associated with 
eighth nerve tumor and other cranial nerve 
tumors, such as the vagus, trigeminal, 
optic, and hypoglossal, as well as gliomas 
of the brain. Aegerter and Smith (1) 
state that the tumors must arise either from 
axone tissue, sheath of Schwann, or the_ 
mesoblastic elements closely connected 
to them, that is, (a) the epineurium, (d) 
the perineurium, or (c) the endoneurium. 
Their case report is of interest because it 
describes the condition alluded to above by 
Grinker. At necropsy they discovered a 
bipolar type of spongioblastoma involving 
the hypothalamus, a bulbous mass in the 
chiasm and hypertrophic changes affecting 
multiple cranial and peripheral nerves. 
Numerous tumors were found throughout 
the mesentery; these plaques, histologi- 
cally, were composed of axone elements. 
The peripheral nerve tumors appeared 
to be composed, for the most part, of fibro- 
connective tissue elements, while the 


Fig. 15. Case 6. Multiple neurofibroma in- 
volving the bones of the pelvis at a and b. 
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changes in the ganglia and trunks of the 
sympathetic plexuses resulted from hyper- 
plasia of the Schwann cells (neural crest 
elements). On reading their case, one is 
impressed by the finding of the bipolar 
spongioblastoma in the brain, as this type 
of tumor is not infrequently encountered in 
tuberous sclerosis, as has been shown by 
Globus (48), and Ferraro and Doolittle 
(39). 

The osseous changes in neurofibromato- 
sis have recently attracted considerable 
attention. Hodges, Phemister, and Bruns- 
chwig (57) in their excellent treatise re- 
port that skeletal lesions are found in 
7 per cent of the cases. They point out 
that... 

“the most typical bone lesions are rounded, 
cyst-like structures, projecting from the corti- 
cal surfaces, usually near the ends of the long 
bones. The cortex beneath them is usually 
perforated, but the projecting portion of the 
lesion may carry a thin coating of cortical bone. 
The lesion is said to begin as a neurofibroma of 
a periosteal nerve and to destroy the neigh- 
boring bone by pressure rather than inva- 
sion . . . biopsy of such lesions shows that 
structures which look like cavities in roent- 
genograms are pits filled with fibrous tissue. 
In older lesions, it may be difficult or impos- 
sible to demonstrate neural tissue elements 
among this fibrous tissue.”’ 


Brooks and Lehman (9) were among the 
first to report the ‘‘bone changes in von 
Recklinghausen’s neurofibromatosis”’ in the 
American literature. They noted the fol- 
lowing points: 

(1) Curvature of the spine (a kypho- 
scoliosis of the spine is almost in- 
variably met with in this disorder) 
Abnormalities in growth, such as 
hyperplasia and hypoplasia of the 
extremities 
“Irregularities of outline of the 
shafts of long bones including 
changes which in the x-ray film 
appear as subperiosteal bone cysts.”’ 


Among the positive roentgen findings 
reported in their cases were the following: 
scoliosis, cyst-like cavities in the heads of 
the femora, hyperostoses of the ilium with a 
somewhat cystic appearance, lengthening 
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of the long bones, periosteal egg-like tume- 
factions of the bones with a thin cortical 
shell, bowing and irregularity of the long 
bones, and coxa valga associated with 
hypoplasia. It was the opinion of Brooks 
and Lehman (9) that in cases in which 
excessive growth in length of the bone had 
occurred in this disease, it was usually as- 
sociated with a congenital elephantiasis, 
Norgaard (80), however, in a recent publi- 
cation, is of the opinion that differences in 
length of bones can be accounted for on 
the basis of an embryogenic defect. What- 
ever the theoretical cause for the over- 
growth may be, von Recklinghausen’s dis- 
ease must be considered as a factor in the 
causation of bone and soft-tissue hyper- 
plasia. Other agents which may produce 
a similar picture are listed by Norgaard 
as follows: (1) congenital lymphangiomas 
and hemangiomas; (2) chronic venous and 
lymph stasis; (3) arteriovenous fistula and 
inflammatory states, such as osteomyelitis; 
(4) inflammations and tumors involving 
joints and soft-tissue structures, and (5) 
increased longitudinal growth following 
fractures. 

Recent articles from the German litera- 
ture dealing with the osseous changes in 
von Recklinghausen’s disease are those of 
Kienbéck and Mayer (61), Faberow (36), 
and Norgaard (81). Kienb6éck and Mayer 
have reported the finding of multiple 
cysts in the transverse processes of the 
involved vertebre, while Mayer has dis- 
cussed the relationship between sella tur- 
cica enlargement and the disease. He be- 
lieves enlargement of the sella occurs most 
frequently in those cases which show in- 
volvement of the orbit by the morbid proc- 
ess. 

The following case is noteworthy of 
report because of the large osteolytic lesions 
found roentgenographically in the pelvis, 
as well as the mediastinal tumor found 
in the left hemithorax. It is of further 
interest that the neurofibromas apparently 
underwent sarcomatous change, ultimately 
causing the death of the patient. Such a 
change is met with in approximately 22 per 
cent of cases (58). 
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Case 6. W. I., 41-year-old white male, 
was first admitted to the Medical Service 
of the Hospital of the University of Penn- 
sylvania (Nov. 6 to Dec. 17, 1936). His 
chief complaint was a knife-like pain in the 
right thigh and leg. This was of three 
months’ duration and increased in severity 
while standing. A left-sided sciatica had 
been present for two months. The patient 
also complained of considerable pain in 
the left hip. An additional complaint 
was that of cough and “asthma” of 12 
years’ duration. His past history was 
negative, except for the appearance of 
multiple skin nodules early in life. The 
right eye had been removed following 
trauma in 1922. Poor vision was subse- 
quently noted in the left eye and failed en- 
tirely in 1923. Review of various sys- 
tems was negative, except for weakness and 
loss of appetite of three months’ duration. 
Physical examination revealed a well de- 
veloped and nourished adult male, evidenc- 
ing numerous cutaneous nodules. These 
varied in size from pinhead to an inch or 
more, some projecting above the epidermis 
as much as three-fourths of aninch. Several 
“café au lait spots’ and hemangiomas 
were found scattered over the trunk. The 


chest was filled with crackling rales on 


either side. Some fullness was noted in 
the region of the right obturator foramen 
on rectal examination. Laboratory studies 
revealed largely negative findings. 
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Roentgenographic examination of the 
chest showed a large nodular mediastinal 
tumor, projecting out into the inner third 
of the left lung-field, and an S-shaped 
scoliosis of the dorsal spine (Fig. 14). 
From the roentgen appearance it was 
thought that a bronchiogenic tumor could 
not be entirely excluded. A diagnosis of 
enlarged mediastinal lymph nodes was 
made on the basis of the roentgen appear- 
ance, etc. In the light of the clinical 
findings, however, which included a posi- 
tive skin biopsy for neurofibromatosis, this 
view had to be modified, and it was felt 
that the lesion was undoubtedly a neuro- 
fibroma, having its origin from one of the 
mediastinal nerves. Examination of the~ 
pelvis showed striking changes (Fig. 15). 
There was a large osteolytic roughly cir- 
cular lesion, with scalloped borders, which 
occupied the left wing of the ilium. On 
the right the horizontal ramus of the 
pubis had been entirely destroyed. The 
roentgenograms were discussed at a con- 
ference of roentgenologists and the con- 
sensus of opinion was that, in view of the 
remarkable bone erosion and the chest 
tumors, malignant metaplasia had oc- 
curred. Roentgenograms taken of the spine 
showed no erosion of the intervertebral 
canals, or widening of the interpedicular 
spaces. Examination of the bones of the 
extremities showed numerous small sub- 
cutaneous soft-tissue tumors and possible 


Fig. 16. Case 7. Neurofibroma of the left optic nerve. The shadow of the normal optic canal is seen 


at b. Compare this with the left at a. The optic canal on the left side is enlarged and has encroached upon 
and caused an enlargement of the supra-orbital fissure at ) in the postero-anterior view. The usual normal 


appearance is seen at a in the same view. 


) 

4 


2 

ind Ly 


early cystic changes in the upper third of 
the right humerus. It was felt that, while 
biopsy of the bone lesions would be inter- 
esting, it would be unnecessary as far as 
the diagnosis was concerned, in view of 
the fact that skin consultation and tissue 
study had shown that we were dealing with 
a classic case of von Recklinghausen’s dis- 
ease. 

Deep roentgen therapy—both the chest 
and pelvic lesions receiving irradiation— 
was given a thorough trial, but without 
perceptible benefit or change in the char- 
acter of the lesions. The patient’s subse- 
quent clinical course confirmed the pre- 
diction that metaplasia had taken place, 
as he died at his home on June 14, 1939, 
at which time a diagnosis of generalized 
sarcomatosis was made. 

Neurofibromatosis involving the orbit 
has been considered by LeWald (70) and 
more recently by Wheeler (109), and Pan- 
coast, Pendergrass, and Schaeffer (85). 
Although this is not the most frequent 
cause for pulsating exophthalmos, it should 
not be forgotten that a dehiscence in the 
orbital wall, if of sufficient size, produces a 
communication between the orbital and 
cranial cavities, resulting in a unilateral 


f Fig. 17. Case 7. The soft-tissue mass in the 
right lower chest was thought to be a neurofibroma 
similar to that found in other parts of the body. 
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exophthalmos pulsating synchronously 
with the radial artery. In one of the cases 
reported by Wheeler (109), “‘the pulsation 
had led the surgeon to-ligate the carotid 
artery in the belief that the orbital mass 
was of a vascular nature.”’ An interesting 
clinical finding in these cases is the fact 
that the pulsation does not annoy the 
patient, because of the absence of bruit. 
In those cases of orbitocranial communica- 
tion resulting from arteriovenous aneurysm 
(Wheeler), the bruit is very distressing, 
Clinically, in the form due to von Reckling- 
hausen’s disease, pulsation is often readily 
apparent, while in arteriovenous com- 
munication it is not ordinarily appreciable 
to the unaided eye. 

The following is a rare case of orbital 
wall destruction in a patient with proven 
neurofibromatosis. 

Case 7. J. G.S., 59-year old American 
night watchman, was admitted to the 
Pepper Ward of the Hospital of the Univer- 
sity of Pennsylvania (May 12 to June 5, 
1939). Chief complaints were a dull drag- 
ging sensation in the left upper abdomen of 
ten years’ duration and a protrusion of the 
left eye of nine months’ duration. His- 
tory of present illness: (The patient 
tended to be nervous and emotional, in 
view of which the anamnesis may be ac- 
curate only in part.) The dull, dragging 
left-sided abdominal pain was occasionally 
relieved by the ingestion of sodium bicar- 
bonate, which often induced vomiting. 
Associated with this there was some vague 
right upper quadrant distress. For three 
years the patient had noticed some loss of 
appetite. Nine months prior to admis- 
sion he also noticed inability to turn the 
left eye laterally and some double vision. 
Protrusion of the left eye was noticeable 
also at this time. Family history was non- 
contributory. Physical examination re- 
vealed a marked proptosis of the left eye 
with ptosis of the left lid, causing a nar- 
rowed palpebral fissure on this side. As- 
sociated with this, there was evident a 
paralysis of the external and superior 
rectus, as well as the inferior oblique. 
Funduscopic examination showed some 
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swelling and haziness on the nasal side of 
the disc. Examination of the neck showed 
some fullness in both supraclavicular fos- 
se; pressure on these areas caused some 
pain and tingling in the hands. The chest, 
lungs, and heart were essentially negative. 
Over the right triceps muscle there was a 
firm non-tender nodule, the size of a pullet’s 
egg. Other nodules were found on the dor- 
sum of the left foot and in the left poplit- 
eal fossa. The clinical impression was: 
‘Mass behind the left globe causing propto- 
sis; question of neurofibromatosis or sarco- 
matosis.”’ Further examination disclosed 
numerous other subcutaneous tumors, 
some of which were hard and fibrous, while 
others appeared to have the characteristics 
of lipomas and lymph nodes. Laboratory 
studies were negative, except for an ele- 
vated cholesterol. Temperature, pulse, 
and respiration were normal. 
Roentgenographic studies of the long 
bones showed no evidence of von Reckling- 
hausen’s disease. A small rounded nodule 
was noted in the soft tissues of the left arm. 
Examination of the head and optic canals 
revealed a pathologic process involving 
the left orbital wall. The report of the 
roentgen examination by one of the au- 
thors is given herewith: 


“There is no evidence of increased intracra- 
nial pressure. The pituitary fossa is within 
normal limits and measures; ap. 10 mm., depth 
8mm. There is physiologic calcification of the 
pineal and both choroid plexuses. In the 
postero-anterior film of the skull the superior 
orbital fissure on the left side is considerably 
larger than that on the right. Films of the 
optic canals show destruction of the inferior 
and lateral walls of the optic canal on the left. 
One of two things may have happened in this 
area, either there is a pathologic process or 
there has been non-development of the orbital 
wall, as described by LeWald. Most of Le- 
Wald’s cases were associated with von Reck- 
linghausen’s disease.”’ (Fig. 16.) 


Films of the chest showed a nodular 
tumor arising from the pleura in the right 
hemithorax, and a healed bilateral pul- 
monary tuberculosis (Fig. 17). Cholecys- 
togram and gastro-intestinal examinations 
were negative. A urogram revealed a 


left-sided renal calculus, with deformation 
of the calices on both sides. 

A biopsy of one of the skin nodules was 
positive for neurofibroma of von Reckling- 
hausen. It was the opinion of the eye 
consultants (Staff of Dr. F. H. Adler), 
however, that, in view of the fact that 
cancer had not been definitely excluded, 
exploration of the orbit should be post- 
poned and the patient examined at inter- 
vals for field or visual defects and for 
progression of the proptosis. The patient 
was, therefore, transferred to the Urologi- 
cal Service for a left-sided pyelolithotomy, 
which was performed on June 6, 1939. 
The patient made an uneventful recovery 
and was discharged for follow-up on June 
27, 1939. 

The association between eighth nerve 
tumors and von Recklinghausen’s disease 
is well recognized. Certain features, per- 
haps less well known to roentgenologists 
than to neurologists and neurosurgeons, 
deserve mention at this time. It should 
first be emphasized that eighth nerve 
tumors almost invariably arise from the 


Fig. 18. Case 8. Bilateral acoustic nerve 
tumors. The shadow of the erosion of the acoustic 
area is seen readily at a on the right side, but on 
the left side it has been necessary to outline the 
eroded area by interrupted lines and arrows. The 
petrous ridge on the left is also outlined. 
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vestibular component of the nerve. Skin- 
ner (97) points out in his excellent study 
of the origin of acoustic nerve tumors 
that the characteristic cell is the mneu- 
rilemmablast, arising only in the periph- 
eral portion of the nerve, and having its 
origin from neural crest. According to 
Skinner, the central, or glial, portion of 
the nerve is never primarily involved in 
the neoformation. The junction of the 
peripheral and central portion of the nerve 
may be considered to lie at the porous acus- 
ticus internus. A second point worthy of 
consideration by the roentgenologist is the 
frequency with which bilateral lesions are 
encountered, particularly when cutaneous 
manifestations are evident. This feature 
has been particularly well emphasized by 
the classical study of Gardner and Frazier 
(42). These men found, in a review of the 
literature at that time, a total of 37 (bi- 
lateral) cases associated with other stig- 
mas of von Recklinghausen’s disease, and 
only seven (bilateral) cases which were 
apparently unassociated with cutaneous 
symptoms. 

In a report of bilateral eighth nerve 
tumors, De Klejn and Gray (32) state: 


“The bilateral symmetry... is interesting 
and might be expected to be unusual. As a 
matter of actual fact, however, when neuro- 
fibromatosis (von Recklinghausen’s disease) 
affects the auditory nerve it is by no means 
unusual to find a tumor on each side. Of 
course, when a tumor of the auditory nerve 
occurs independently of neurofibromatosis, 
it is almost invariably unilateral.” 


Cushing and Eisenhardt (27) are of the 
opinion that the bilateral tumors are more 
slowly growing and thus may differ con- 
siderably in their life history from the uni- 
lateral lesions and surgically appear to be 


more readily enucleable. In most in- 
stances (9) per cent of cases) the neurino- 
mas and true neurofibromas can be differ- 
entiated from histologic studies. In cases 
in which the criteria of Penfield (86) exist, 
1.é., preformed nerve fibers penetrating the 
tumor, there can be little doubt that one is 
dealing with a neurofibroma. 

From the practical point of view, how- 
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ever, the radiologist needs to concern him- 
self with a careful examination of both 
internal meati, especially if skin lesions are 
present. His attention should next turn 
more laterally, to the region of the cochlea 
and semicircular canals, where an expan- 
sile lesion may not infrequently be demon- 
strated. Undulations along the superior 
surface of the petrous, in the routine 
Towne position, may offer confusion to the 
student. These have been described by 
Pancoast, Pendergrass, and Schaeffer (85), 
Minor, and sometimes even major, differ- 
ences along this surface on the two sides 
can be accounted for in many instances on 
the basis of an anatomic variation, especi- 
ally when there is no evidence of de- 
mineralization. When there is a loss of 
bone-line density, however, and wiping 
out of the cortical bone in this region or at 
the apex, a pathologic condition must be 
considered. Another point worthy of con- 
sideration has recently been stressed by 
Camp and Cilley (16). They state that, 
although the normal average diameters 
of the pori acustici is of the nature of 5 
mm., maximal variations as high as 11 
mm. may occur normally. They found, 
further, that variations between the two 
sides of as much as 2.5 mm., while rare, 
might also normally occur. 

In instances in which there is no roent- 
gen evidence of tumor, in the face of exact 
neurologic localizing signs, we cannot con- 
sider that we have excluded eighth nerve 
tumor. As has been stressed in this coun- 
try by Lewy (69), the neurinoma which lies 
intracranially, mesial to the porous, and 
causing no bony erosion, will be the one 
which can be attacked most successfully 
by radical surgery. The neurofibroma 
arising in the cochlear whorls and destroy- 
ing the internal ear, with roentgen evidence 
of elevation of the petrous roof, lends it- 
self less readily to surgical extirpation, 
and can ordinarily be attacked only piece- 
meal, by multiple decompressive opera- 
tions. The limitations of diagnosis in this 
field have previously been well discussed by 
Gershon-Cohen (44). 

Case 8. The following case report from 
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the service of Dr. F. C. Grant serves to 
illustrate some of the features discussed 
above. A 39-year-old white American 
was first admitted to the service of Dr. 
C. H. Frazier, Hospital of the University 
of Pennsylvania (Oct. 28 to Dec. 12, 
1939), with chief complaints of pain be- 
hind the right ear, over the forehead, both 
eyes and temples; bilateral deafness, more 
marked on the right; numbness of the left 
cheek and jaw, and staggering gait. The 
deafness and pain had been present for ap- 
proximately three years. The patient was 
studied in the hospital for several days, 
with physical examination and neurologic 
studies—both normal. Roentgenograms 
suggested a possible angle tumor, but, be- 
cause of bilateral Bardny findings, the 
patient was discharged. Diagnosis: _bi- 
lateral labyrinthine disease. 

Upon second admission (July 17 to Aug. 
27, 1933), there had been no improvement 
in the patient’s symptoms in the interim. 
Neurologic examination at this time re- 
vealed multiple cranial nerve involvement, 
bilaterally. The fifth and eighth nerves 
were involved on both sides, and, in addi- 
tion, the sixth and seventh nerves were 
involved on the left. A diagnosis of bi- 
lateral acoustic tumors was suggested. 
Syphilis was excluded at this time by a 
provocative Wassermann. The patient 
was discharged to wait for return of svmp- 
toms and exploratory operation. 

At the time of third admission (April 29 
to May 6, 1936) there was a complaint of 
staggering gait, numbness of the forehead, 
and nystagmus. Diagnosis remained bi- 
lateral degenerative labyrinthitis. It was 
felt, by some, that the long duration of the 
symptoms had excluded a cerebellopontine 
angle tumor. 

Upon fourth admission (Oct. 5 to Oct. 
18, 1937) the patient was admitted with 
the original symptoms plus increased un- 
steadiness in gait and blurred vision. 
Physical examination showed several small 
subcutaneous nodules in the thoracic region 
and over the abdomen. Roentgenograms 
revealed bilateral processes involving the 
petrous of each temporal bone (Fig. 18). 


On the right side the roof of the petrous 
was entirely destroyed, while on the left 
there was evidence of an osteolytic lesion 
which had expanded the labyrinth and 
raised the petrous roof above. Roentgen 
diagnosis: ‘“‘probable bilateral acoustic 
neurofibromas.” Neurologic examination 
revealed a labile personality, slurred 
speech, positive Romberg, reduced vi- 
sion, bilateral choked discs, impairment 
of pain, temperature, and touch sensations 
on both sides of the face, right facial weak- 
ness, bilateral deafness, and loss of taste 
on the anterior two-thirds of the tongue. 
The clinical diagnosis was confirmed by 
exploratory operation, carried ovt by Dr. 
F. C. Grant on Oct. 16, 1937, at which time 
a suboccipital craniectomy was performed 
under amytal, avertin, and novocaine 
anesthesia. The following pre-operative 
comment by Dr. Grant is of interest: 

“This man is the father of a boy on whom 

I operated some three or four years ago, who 
had von Recklinghausen’s disease, with a 
tumor of the spinal cord, and a fibrous tumor 
on the inside of the knee. This man has ob- 
vious evidence of bilateral tumors, and while it 
would be very difficult to remove these tumors, 
I thought we could at least decompress him and 
save some of his vision.”’ 
At operation bilateral angle tumors were 
found, a wide decompression secured, and 
several large pieces of tumor removed for 
identification. Histologically, these proved 
to be typical neurofibromas, showing pali- 
sading of the cells, and preformed nerve 
fibrils in the center of the tumor (Dr. B. J. 
Alpers). The patient did well, post-opera- 
tively, for 24 hours, following which he de- 
veloped atelectasis of the left lower lobe 
and died of a fulminating pulmonary in- 
fection. Unfortunately permission for niec- 
ropsy was refused. 

Roentgen Findings in Vascular Tumors of 
the Brain.—An important conception in the 
understanding of vascular tumors of the 
cerebrum is the finding of most malforma- 
tions supratentorially, and most neoforma- 
tions subtentorially. The malformations, 
such as the cavernous angiomatosis of 
the brain, which occurs above the tento- 
rium, are frequently associated with tri- 
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geminal nevus and congenital buphthal- 
mos. These frequently calcify, giving 
rise to a typical roentgen appearance show- 
ing whorls of calcium distributed in the 
post-rolandic area. Often, as has been 
pointed out by Schwartz (92), the lesions 
may also occupy the frontal lobe. The 
typical angioblastoma of the cerebellum, 
however, is a true newgrowth, and as Arvid 
Lindau (72) has shown, is associated with 
an entirely different form of ocular lesion. 
In this case there are no congenital changes 
involving the anterior chamber and canal 
of Schlemm, but, instead, a true heman- 
gioma of the retina (von Hippel’s disease) 
occurs in 25 per cent of the cases. In addi- 
tion, associated lesions may be found in 
the medulla oblongata and spinal cord, 
with cystic lesions in many of the abdomi- 
nal viscera, such as the kidneys, liver, and 
suprarenals. The widespread character 
of the disturbance in this disease thus 
closely parallels many of the features of 
tuberous sclerosis, which we have already 
noted. Roentgen changes, however, are 
extremely infrequent in this disorder, al- 
though recently intra-orbital roentgen 
changes have been reported by Davison, 
Brock, and Dyke (30, page 16). 


Intracranial calcification 
(Shown through the courtesy of Dr. Bernard 
Widmann, of the Philadelphia General Hospital.) 
Note the sinuous appearance of the calcium deposit 
due to the deposition in the various gyri. 


Fig. 19. Case 9. 


case. 


RADIOLOGY 


Dec., 1940 


It is rather surprising, when one con- 
siders the complicated embryologic de- 
velopment of the vasculature of the region 
of the head, that the malformations ac. 
count for but 2 per cent of the intracranial 
neoplasms. According to Schwartz (92), 
the angular and supramarginal gyri in the 
parietal region are most frequently in- 
volved, the angiomatosis in most instances 
spring from the middle or anterior cerebral 
vessels. In his excellent review of the 
subject, he has pointed out that the calcifi- 
cation can be distinguished from a calcified 
glioma by the character of the deposit 
which frequently arranges itself in paral- 
lel streaks or in circles. Schwartz has 
also pointed out that in angiomatosis evi- 
dence of increased intracranial pressure 
and erosion of the dorsum sellz are usually 
lacking. One can likewise distinguish the 
vascular anomalies from meningiomas on 
the basis of age, angiomatosis being found 
much more frequently in younger patients. 

The malformations consist of arteries, 
veins, or capillaries, the latter or telangiec- 
tatic variety being rarely if ever diagnosed 
by the roentgenogram (Schwartz). The 
vessel walls are extremely thin. This is 
particularly true of the venous variety, in 
which the endothelium rests directly 
against a connective tissue base without 
the intervention of the media (12). Such 
changes naturally predispose to hemor- 
rhage. Calcium deposition occurs in a 
high percentage of these tumors, but 
when present is not necessarily limited to 
the vessel walls, for, as has been pointed 
out by Krabbe (64), it may also be present 
in ‘‘numerous small, mostly microscopic, 
granules of lime salts, localized in the 
second and third layers of the cortex.” 
In these areas atrophic changes have taken 
place in the nerve tissue and the normal 
ganglion cells are replaced by fibrillar 
neuroglia. These atrophic phenomena are 
of considerable importance since they ac- 
count for the unilateral ventricular dilata- 
tion not infrequently met with in the 
encephalogram. They also act as an im- 
portant limiting factor in instances in 
which roentgen therapy is concerned, for, 
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as has been stressed by Bucy (12), the 
roentgen ray can be counted on to effect a 
thrombosis of the vessels due to an ob- 
literative endarteritis, although it can- 
not be hoped, under any circumstances, to 
alleviate the condition of cerebral atrophy 
or maldevelopment. In certain instances, 
when surgical interference appears to be 
contra-indicated, worthwhile results can be 
expected from roentgen therapy. An ex- 
ample is Cushing’s Case 14 (26). This 
patient had an audible bruit which dis- 
closed the presence of an arteriovenous 
communication. Following irradiation the 
bruit disappeared and the patient became 


Fig. 20. 


symptom-free over a follow-up period of six 
years. 

The frequent association of trigeminal 
nevus with supratentorial angioma and 
‘‘china eye” has been recognized for many 
years. In 1906, Cushing (25) reported his 
operative experience with several cases. 
He called attention to the fact that a defi- 
nite relationship existed between the tri- 
geminal innervation of the meninges and 
face and the occurrence of vascular nevi 
in these situations. In Case 1, reported by 
Cushing, the bone flap was so vascular that 
operation had to be abandoned. He 
noted, however, considerable atrophy over 


Fig. 21. 


Fig. 20. Case 9. Postero-anterior view showing the calcification and evidence of hemiatrophy. 
Fig.21. Case 9. The hemiatrophy and calcification are well shown. The thickness of the bone at a and 
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the right occipital lobe, as well as over the 
right central convolutions. The gasserian 
ganglion on the same side was hypoplastic. 

Recently Krabbe (64) has summarized 
the symptomatology of the syndrome as 
follows: ‘‘Epileptic seizures and port-wine 
stain angiomas of the face are characteris- 
tic. Associated with this are the frequent 
additional! symptoms of mental defect, 
contralateral spastic hemiplegia, and not 
infrequently, obesity of endocrine origin.” 
The author suggests the use of “Parkes- 
Weber-Dimitri’s disease’’ as the proper 
name for the syndrome. 

Foster Moore (79) has listed the ocular 
dysfunctions which may be met with 
clinically in association with intracranial 
nevus as follows: 


(1) Congenital buphthalmos (hydro- 
phthalmos or glaucoma), 7.e., a 
‘glaucoma which dates early in life, 
at which time the external coat of 
the eye is still relatively elastic, 
allowing for the formation of typi- 
cal “‘ox-eye.’’ This is due, accord- 
ing to Treacher Collins (21), to 
congenital changes at the angle 
of the anterior chamber obstruct- 
ing the free egress of the intra-ocu- 
lar fluids. 

Heterochromia iridis, heavy pig- 
mentation of the iris on the side of 
the facial nevus. 

Coloboma of the disc and melan- 
oma of the choroid. If such find- 
ings become evident on funduscopic 
examination, a roentgenogram of 
the skull should be taken to ex- 
clude a calcified angiomatous mal- 
formation. 


Among those who have figured promi- 
nently in reporting cases of intracranial 
angioma with or without contralateral 
hemiplegia and cerebral calcification are 
the following: Dimitri (34), Marque (75), 
Moore (79), Weber (107), Greig (52), Lévy 
(68), and Brushfield and Wyatt (11). 
Hugo’s (59) case report is also of interest 
because at necropsy a “nodular ependymi- 
tis” involving the intraventricular system 
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was found. It thus becomes apparent 
that, in any or all of the neurocutaneoys 
syndromes, intraventricular tumors can be 
found by cerebral pneumography. Yakoy- 
lev and Guthrie (111) have already shown 
the occurrence of intraventricular ‘‘candle 
gutterings’’ in a case of von Reckling- 
hausen’s disease. 

The following case is reported not only 
because of its great rarity but also because 
it represents one of the most advanced 
forms of intracranial disease which we have 
encountered. 

Case 9. L. J., negress aged 17 years, 
was admitted to the Philadelphia General 
Hospital for treatment of a discoloration 
of the left side of the face. This had been 
present since birth. Physical examination 
revealed a large, trigeminal nevus, in- 
volving the left side of the face as well as 
the upper and lower lips. The intra-oral 
structures on the left side were also in- 
volved. There was a history of “strokes” 
since the age of three. Vision had been 
gradually failing since that time. Neuro- 
logic examination revealed a hemiparesis 
of the right side involving the arm and leg, 
which had developed contractures. The 
patient was examined by the ophthalmolo- 
gists on Dec. 12, 1938, at which time a di- 
agnosis of bilateral glaucoma was made. 
A brief neurologic survey was reported as 
follows: 

“This patient’s mentality is very poor. Al- 
though she has never gone to school she has 
been able to learn a few things. No delusions, 
hallucinations, or behavior difficulties. The 
pupils are equal but sluggish. The right disc is 
easily seen and is normal in outline. The left 
disc is not seen. No corneal anesthesia. It is 
difficult to determine but the left side of the 
face is weaker than the right. No facial anes- 
thesia. Other cranial nerves negative. There 
is spastic hemiplegia on the right, with flexion 
spasm of the right wrist. The reflexes are 
hyperactive in the right arm and leg. There is 
an equivocal Babinski on the right with an in- 
crease in tone and partial foot-drop on the same 
side. Sensory examination is essentially nor- 
mal. The gait is typically hemiplegic in 
character. Unquestionably, old cerebral vas- 
cular condition. The findings are most likely 
due to repeated cerebro-vascular insults.” 


The roentgen examination showed exten- 
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sive calcification in the left hemisphere with 
evidently considerable cortical atrophy on 
the left side. (Figs. 19, 20, and 21.) The 
left frontal sinuses were unusually large; 

r development on the right. The 
mandible on the left side was also longer 
and more developed. Roentgen diagnosis: 
extensive cortical atrophy with calcifica- 
tion and compensatory enlargement of the 
left frontal sinus, mastoid and antrum. 

The parents refused to have the patient 
return for further study and consequently 
pneumo-encephalography could not be 
performed. 


COMMENTS 


An effort has been made to review the 
literature on the neurocutaneous disease 
and discuss those phases of the subject that 
might be of interest to the radiologist 
from the standpoint of diagnosis and ther- 
apy. It is interesting to recall that this 
entire subject was brought to attention for 
study and investigation through the refer- 
ence of a little girl to us for treatment of a 
periungual fibroma. 

The subject is presented as four entities, 
which are: tuberous sclerosis, von Reck- 
linghausen’s neurofibromatosis, angioma- 
tosis cerebri, and von Hippel-Lindau’s dis- 
ease. The roentgen examination in these 
various conditions will often show changes 
that are of immense diagnostic importance. 


The authors wish to thank Temple Fay, 
M.D., and W. Edward Chamberlain, 
M.D., of the Temple University Hospital, 
for their permission to include some of 
their cases in this report. 
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E have employed the use of 
WG dioxide intravenously 

since 1932. In most instances it 
was used to aid in determining the presence 
of tumor or suppuration in the liver, and 
in those cases which survived the original 
illness, we have failed to observe any per- 
manent harmful effects of the drug. 

Damaging effects to the tissues of ex- 
perimental animals have been reported (1, 
2, 3, 4) and its use in man has been dis- 
couraged because of its prolonged retention 
in the reticulo-endothelial cells, its radio- 
activity, which might be poisonous, and 
because it might produce cancerous growth. 
Early in 1933 in a series of unpublished ex- 
periments with dogs, we found that pur- 
pura with fatal hemorrhage from the mu- 
cous membranes could be produced with a 
dose of 7 c.c. per kilogram. In such animals 
coagulation failed to occur. But these 
doses were relatively enormous. We have 
never seen hemorrhage or petechie in 
humans, although such have been reported 
(5). 

Taft (6), using a Geiger counter, esti- 
mated the gamma radiation of 75 c.c. of 
thorium dioxide in vitro to be equivalent 
to that of 1.36 microgram of radium. 
Martland (7) called attention to the fact 
that as little as 2 micrograms of radium 
was found to be present in the entire body 
of patients suffering from severe radium 
poisoning. From this it would seem that 
the ordinary clinical dose borders on that 
which might become toxic. However, 
Rigler, Koucky, and Abraham (5) reported 
on its use in 175 cases, mentioning 22 
patients who had had the drug one, two, 
or three years without showing any ill 
effects. Yater and Whitmore (8), with an 
experience of over 200 cases of its use, re- 
ported on 10 individuals who were living 
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an average length of more than five years 
afterward without any signs of harmful 


effects. They also found no evidence of 
injury to the cells in the neighborhood of 
the deposited granules of thorium. While 
both of these groups of authors were care- 
ful enough to make mention of the well 
known fact that the ill effects of radio- 
active substances develop slowly and late, 
and that perhaps even five years was not a 
sufficient length of time to rule out poten- 
tial danger, they nevertheless felt that 
thorium dioxide had a large field of useful- 
ness. Reeves (9), who suggests the value 
of thorium dioxide in diagnosing abscess of 
the liver, speaks of cases living and well 
seven years after the drug was given. 
Stewart and Ghiselin (10) have reported 
two cases followed for over five years with 
no signs of harmful effects. These authors, 
however, with an experience of only 14 
cases, consider the drug to have a limited 
value as a diagnostic aid, and to be poten- 
tially dangerous. We have patients who, 
having received the clinical doses three, 
four, and five years ago, are still alive and 
apparently not showing any harmful ef- 
fects. 

The intravenous injection of thorium 
dioxide might be objected to in cases in 
which suppuration in the liver is suspected, 
on the grounds that, in blocking the re- 
ticulo-endothelial system, immune reac- 
tions are interfered with and the patient's 
resistance to infection diminished. One 
clinical dose, however, would certainly not 
block the recticulo-endothelial system, if, 
indeed, total blocking under any condi- 
tions is possible (11, 12). In this con- 
nection the case report of a patient (Case 
4) erroneously believed to have pylephle- 
bitis just before thorium dioxide was used 
and who subsequently recovered despite 
serious intra-abdominal suppuration, com- 
plicated by acute mastoiditis, is interesting. 
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It still remains for some one to report a 
case of an untoward effect in a human as a 
result of the use of thorium dioxide. 

Because solitary abscess of the liver may 
be successfully treated by incision and 
drainage, it is frequently necessary in the 
treatment of the complication of appendici- 
tis to decide whether pylephlebitis with 
single or multiple liver abscess is present. 
Since Waller’s (13) report of a case follow- 
ing appendicitis, there have been many 
statistical contributions on the incidence 
of pylephlebitis. Unfortunately, in several 
studies cases of suppuration of the liver not 
of portal origin were indiscriminately in- 
cluded, and, therefore, such reports have 
not been considered here. In 1886, Fitz 
(14) found the complication at autopsy 
in 11 of 257 cases of appendicitis. In 1897, 
Armstrong’s (15) 546 postmortem observa- 
tions in appendicitis showed pylephlebitis 
in more than 5 per cent. In 1903, Gerster 
(16) reported 1,189 operative cases of acute 
appendicitis in which pylephlebitis was a 
complication nine times. This embraced 
his own experience from 1892 to 1901, at 
Mount Sinai Hospital in New York. In 
1905, Munro (17) reported 15 undoubted 
cases. In the same year, Rendle Short (18) 
collected 1,000 cases of acute appendicitis 
with four instances of complicating pyle- 
phlebitis. In 1907, A. Moschcowitz and 
E. Moschcowitz (19) reported seven in- 
stances in 1,529 cases of appendicitis. In 
1909, Giertz (20) published a record of 
four cases occurring in 533 cases of appendi- 
citis. In 1913, Braun (21) found the condi- 
tion eight times in 600 cases of appendicitis. 
Petren (22) found, during 1,340 autopsies 
after acute appendicitis, pylephlebitis in 
5 per cent. Colp (23), reviewing all cases 
of appendicitis at Mount Sinai Hospital 
from 1916 to 1925, found that in 2,841 
cases there were nine instances of compli- 
cating pylephlebitis. 

In our last report (24), we found pyle- 
phlebitis in three instances out of 1,027 
cases of acute appendicitis in a three and 
one-half year period ending Dec. 31, 1931. 
Since then we have had three additional 
cases. So that, in all, from July 1, 1928, to 


May 1, 1938, pylephlebitis occurred as a 
complication six times in our series of 
4,561 cases of acute appendicitis. 

The important signs and symptoms 
which are of diagnostic value are: pain 
and tenderness over the liver, tenderness 
in that region, chills and ‘‘spiking’’ tem- 
perature, jaundice, splenic enlargement 
and ascites. 

A review of the case reports presented 
in the literature shows that but little 
emphasis is placed on pain as a symptom 
of pylephlebitis. Pain over the liver is not 
an invariable accompaniment of the lesion, 
and its inconstancy tends to make the 
diagnosis more difficult. When present, it 
is usually dull, is located in the right upper 
quadrant, and has extension to the shoulder 
blades. Tenderness is almost always pres- 
ent, although at times so slight as to 
be considered negligible. It may fre- 
quently be found directly over the portal 
vein. Local tenderness over the liver is 
always indicative of surface liver involve- 
ment with adhesion to the parietal peri- 
toneum. 

One of the most characteristic signs of 
the disease is the change in temperature. 
A rapid rise in temperature accompanied 
by chills occurring in the progress of an 
acute inflammation of any intra-abdominal 
organ, the veins from which drain into the 
portal system, must always be considered 
significant of entrance of septic material 
into the general circulation after it passes 
through the liver. If these events occur be- 
fore operation, they help the physician in 
making a complete diagnosis; if they occur 
after operation, they point toward a serious 
complication. The variations in tempera- 
ture may occupy a wide range, from slight 
fluctuations between 101 or 102° F. to 
marked variations from 98 to 104 or 106° 
F. The degree of change in temperature 
daily is no indication of the extent of 
disease (number of abscesses or the diffuse- 
ness of the lesion of the liver). The chill 
need not necessarily be daily and profuse 
perspiration is a frequent accompaniment 
of chill. Remission in both the chill and 
the rise in temperature may occur even 
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though the disease has progressed to quite 
a considerable degree. In Case 3 in this 
report there was an absence of chills for a 
period of 29 days. 

Jaundice is almost always present at 
some time during the disease and is often 
one of the early signs of involvement of 
the liver. When it appears early in the 
disease (before the diagnosis of appendici- 
tis, cholecystitis, etc., is made), it may be 
misleading, as it may draw attention away 
from a causative appendicitis and direct 
it to the biliary passages in a case in which 
involvement of the latter is only the 
terminal complication. In many of the re- 
ported instances the bilirubin content of 
the blood serum showed a progressive in- 
crease long before the jaundice could be 
noted clinically. The appearance of jaun- 
dice as a post-operative complication of 
appendicitis should arouse suspicion of the 
development of a complicating pylephlebi- 
tis. A slight icteric tint to the sclera may 
appear even before the first chill. The 
jaundice may be a transitory one, however, 
even though the case proceeds to a fatal 
termination (Case 3). 

In the description of the pathologic 
processes found at autopsy in pylephlebi- 
tis, enlargement of the spleen is mentioned 
in many of the cases reported. In this con- 
nection it seems strange that little mention 
is made of splenic enlargement as a clinical 
sign of value in pointing toward the diag- 
nosis. In all of our cases enlargement was 
noticed clinically, and it seems to us that 
it may be utilized as a valuable diagnostic 
sign. The presence of serous fluid in the 
peritoneal cavity in small amounts is ex- 
pected because of the general peritoneal 
reaction to the inflammation of an organ 
in direct continuity to it. With complete 
obstruction of the portal vein, however, 
the development of ascites is far more 
likely to occur. It is usually not seen 
except terminally. 

Of the other symptoms, anorexia, 
anemia, nausea, vomiting, lassitude, and 
emaciation, little need be said, because 
they are characteristic of any condition in 


which general systemic reaction to infec. 
tion becomes manifest. 

Examination of the blood for organisms 
is of little value in these cases, because in 
most instances the invading organism js 
B. coli, which rarely breaks into the blood 
and if it does it is quickly destroyed there. 

In the typical case the diagnosis can be 
made by the shift of symptoms from the ap- 
pendicular region to the hepatic region, 
following repeated chills and fever, in addi- 
tion to the other symptoms and signs 
enumerated, all occurring in the absence of 
manifestations of extensive peritonitis, 
Munro’s (17) dictum that, ‘‘the most im- 
portant clue in making a diagnosis is the 
recognition of the causative appendicitis,” 
while true, in most instances, is certainly 
not universally applicable. It must be re- 
membered that the original focus may be in 
any abdominal organ, the venous drainage 
of which empties into the portal system. 

Even though all of these signs and symp- 
toms be present, doubt may still persist 
regarding both the presence of suppurative 
disease in the liver, its character and ex- 
tent. Not infrequently suppuration, hid- 
den in the abdominal cavity, either sub- 
phrenically or between the intestinal coils, 
gives a picture easily confused with pyle- 
phlebitis. In doubtful cases, the appear- 
ance of jaundice helps materially to swing 
the weight of evidence toward pylephlebi- 
tis, but does not necessarily clinch it. 

Under such circumstances, it is possible 
to eliminate all doubt and speculation and 
make certain of the diagnosis by obtaining 
an x-ray of the liver after the intravenous 
injection of thorium dioxide. This drug 
is given in doses of 25 c.c., on three suc- 
cessive days, and is picked up by the phago- 
cytic cells of the reticulo-endothelial system 
and its radiopacity gives, in normal in- 
dividuals, an x-ray shadow of uniform den- 
sity. In the case of an abscess of the liver 
the density no longer is uniform, the abscess 
cavity being distinctly outlined as an area 
of lesser density. If multiple abscesses 
exist, the liver shadow becomes mottled. 

By this technic it is easily established 
(1) whether or not a patient has suppura- 


4 
> 


Vol. 35 KOSTER: 
tion in the liver, (2) whether the liver sup- 
puration exists in the form of a single 
abscess or as multiple abscesses, and (3) 
if the patient deserves exploration, what 
route is the most direct line of approach. 

The following case histories are typical 
examples of the difficulties encountered 
clinically. They demonstrate the im- 
portance of clinical signs in making the 
diagnosis and the value of thorium dioxide 
not only as a diagnostic aid in questionable 
cases, but also as the determining factor 
in deciding upon abdominal or liver ex- 
ploration. The fourth case reported in this 
group is a striking example of how thorium 
dioxide can eliminate pylephlebitis from 
consideration in the differential diagnosis, 
and, therefore, help direct attention to the 
real site of suppuration. 

Case 1 (No. 22,276). A white woman, 
36 years of age, had an appendectomy for 
acute appendicitis three days after the 
onset of severe lower abdominal cramps, 
vomiting, and fever. The appendix was 
found to be gangrenous and perforated, 
walled off by omentum and small intes- 
tines. A cigarette drain was placed in the 
pelvis. Post-operative course was stormy 
at first, but, when she was discharged on 
the twenty-fifth day, the wound was 
healed, the temperature was normal, and 
she was apparently cured. 

She returned to the hospital fifteen days 
later complaining of fever, chills, and 
malaise for the previous five days. The 
physical examination was negative until 
the third day after her admission when the 
spleen was felt below the costal margin. 

The temperature fluctuated between 
107.8 and 104°, with occasional chills. The 
leukocyte count was 15,000 on admission 
and remained between 22,000 and 42,000. 
The x-ray examination of the chest was 
negative. There was no elevation of the 
diaphragm. 

On the twenty-fourth day of her stay 
in the hospital, an icteric tinge was 
noticed on the sclera. The icteric index 
was 26 and the van den Bergh test positive. 
At this time differential diagnosis between 
hidden suppuration in the abdomen and 
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pylephlebitis was difficult to establish and 
several consultants advised exploratory 
laparotomy. However, an x-ray of the 
abdomen after the intravenous injection 
of thorium dioxide showed a mottled liver 
shadow characteristic of multiple abscesses 
or multiple metastases in the liver. The 
liver and spleen were enlarged. On this 
basis the diagnosis of pylephlebitis was 
made and operation was considered inad- 
visable. The jaundice increased. The 
patient continued slowly downhill until 
her death, 55 days after admission. 

Case 2 (No. 32,433). A white male, 44 
years of age, had had intermittent cramp- 
like pain in the right flank for nine days 
before admission. The temperature had 
been between 103 and 105° and he had had 
several chills. 

He appeared acutely ill, but his ab- 
domen was soft and not tender. The liver 
edge, which was felt two fingers below the 
umbilicus, was not tender, but there was 
slight shock tenderness over the right lower 
ribs anteriorly and a strongly positive 
right Murphy sign. The physical examina- 
tion was otherwise negative. 

The temperature ranged between 102.4 
and 105.6°, with several chills. The blood 
cultures were negative until the sixth day, 
when streptococci were recovered. 

The cystoscopy and pyelography were 
negative. The leukocyte count was 17,600 
with 86 per cent polynuclears, 12 per cent 
lymphocytes, and 2 per cent myelocytes. 
The icteric index was 6. The van den 
Bergh test, which was weakly positive at 
first, became increasingly strong. 

The x-ray examination of the abdomen 
after the intravenous injection of thorium 
dioxide showed a large liver with a large 
area of diminished density about three 
inches above the lower border (Fig. 1). 

The fluoroscopic examination of the 
chest showed slight elevation of the right 
diaphragm, but mobility was normal. 

On the eleventh cay after admission, as 
soon as the x-ray diagnosis of solitary liver 
abscess was made, exploratory laparotomy 
was done under spinal anesthesia through 
an upper right rectus incision. 
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There was a large abscess on the lower 
anterior surface of the liver. The appendix 
was found to be buried in an abscess and 
completely walled off. The portal vein 
was thickened, thrombosed, and studded 
with petechial hemorrhages. 

The surface of the liver was walled off 
from the abdominal cavity by three gauze 
strips whose ends extended through the 
upper abdominal wound which was closed 
with through-to-through sutures. The ap- 
pendiceal abscess was then opened through 
a lower right rectus incision and the ap- 
pendix removed. A cigarette drain was 
placed in the abscess cavity and the wound 
closed in layers. Two days later, the top 
of the liver abscess was removed with the 
endotherm knife. Eight hundred c.c. of 
bile-stained pus were aspirated, a rubber 
tube was inserted, and the cavity packed 
with gauze. 

The patient died two days later in pul- 
monary edema, in spite of treatment for a 
gradually failing circulation. 

Case 3. (No. 36,415). A 24-year-old 
white male who had been ill for six days 
with pain in the right lower quadrant was 
operated on for appendiceal abscess. A 
perforated gangrenous appendix was found 


Fig. 1. There is a large, almost circular area of 


diminished density in the lower portion of the right 
lobe. 
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in an abscess cavity walled off by omentum, 
cecum, and ileum. The appendix was re- 
moved and a gauze drain inserted. 

The post-operative course was stormy, 
By the eighth day the patient’s tempera- 
ture had come down from 105 to 99.8°. 
The next day his temperature rose to 101° 
and he had his first chill. On the following 
day when the skin sutures were removed, a 
knuckle of intestine was found in the 
wound. It was replaced and the wound 
packed. 

Following a small perforation of the 
bowel with development of a spontaneous 
fecal fistula, the abdominal distention was 
relieved and the patient was able to take 
fluids by mouth. The temperature re- 
mained elevated, however, and on the 
twenty-third day after operation, the 
patient had another chill with a tempera- 
ture of 104°, and two days later a hard 
mass was felt on rectal examination. 

He continued to have chills at irregular 
intervals; his temperature went as high 
as 107°. The wound continued to drain 
feces and pus. 

His condition was essentially unchanged 
until the thirty-first day post-operatively 
when a weak, indirect van den Bergh re- 
action was obtained and pylephlebitis was 
suspected. Repeated blood cultures were 
negative. 

About ten days later, his sclera were 


Fig. 2. There are many areas of diminished 
density scattered throughout the liver, giving it 4 
mottled appearance, 
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faintly icteric. At this time the icteric in- 
dex was 19 and the van den Bergh reac- 
tions, direct and indirect, were positive. 
This was considered to be confirmation of 
the diagnosis of pylephlebitis. As it was 
hoped that the patient might have a 
solitary liver abscess which could be 
drained successfully, x-rays of the ab- 
domen were taken after the intravenous 
injection of thorium dioxide. The mottled 
appearance of the liver shadow in these 
films, while confirming the diagnosis of 
pylephlebitis, indicated the presence of 
multiple abscesses throughout the liver 
which would not be amenable to surgical 
treatment (Fig. 2). 

Following a blood transfusion on the 
tenth day, the patient’s condition im- 
proved markedly and the jaundice disap- 
peared, but fever and chills persisted. 
Then, on the fifty-fourth day the patient 
became irrational. His temperature fell 
and remained at normal levels till the 
seventy-ninth day, but he was apathetic 
and almost stuporous. Following a severe 
chill, the patient became comatose and 
died on the eighty-fifth day after appendec- 
tomy. 

The postmortem examination revealed a 
liver studded with abscesses of all sizes. 

Case 4. (No. 36,004). A white male, 44 
years of age, had a gangrenous appendix 
removed from an abscess in right lumbar 
gutter nine days after the onset of abdomi- 
nal cramps, fever, and nausea. 

Post-operatively his temperature had 
remained elevated and on the third day he 
had developed signs of a bronchopneu- 
monia of the base of the left lung, which 
lasted about five days. 

On the fifth day after operation he had 
his first chill after the removal of a gauze 
drain from the abdomen. On the eighth 
day he had two chills and went into col- 
lapse from which he recovered after the 
usual measures. From that time on he 
continued to have chills at irregular in- 
tervals (about 40 within the next month) 
with temperature as high as 107.4°. 

On the seventeenth day he was given 
thorotrast intravenously, The x-rays of 


the abdomen were taken to determine 
whether or not there was abscess formation 
in the liver. The liver shadow was normal 
in appearance. 

By the twenty-fifth day there were 
definite signs of an abscess in the right loin 
and this was incised and a cigarette drain 
inserted. 

The drainage from both wounds con- 
tinued profusely, but the patient’s tempera- 
ture continued to spike as before and his 
chills continued. 

The blood cultures were negative; re- 
peated x-rays of the liver and spleen were 
negative and there was only transient im- 
provement after a transfusion. 

On the thirty-ninth day the patient be- 
gan to complain of pain in the right ear 
from which there was a spontaneous puru- 
lent discharge five days later. Examina- 
tion revealed slight sagging of the posterior 
canal wall and tenderness over the mas- 
toid. X-rays revealed only slight shading 
over the right mastoid; the cell wall 
structure was intact. 

X-ray examinations of the liver and 
spleen remained negative; those of the 
mastoids were unchanged. The abdominal 
wounds drained profusely. There was a 
purulent discharge from the right ear. The 
temperature was somewhat lower and 
chills less frequent. 

On the sixty-second day after appendec- 
tomy, a mastoidectomy was performed 
under spinal anesthesia. The mastoid cells 
were found to be filled with pus and granu- 
lations and the mastoid tip was completely 
destroyed. The mastoid cells were ex- 
enterated. The dura was exposed during 
the course of the operation. The sinus 
plate was opened and the sinus was normal 
in appearance. 

The abdominal wound was probed and 
revised while the patient was under an- 
esthesia but no pockets were found. 

From this time on, the patient’s tempera- 
ture fell gradually and there were no more 
chills. 

On the ninety-second day after ap- 
pendectomy, the temperature was normal 
and the patient was allowed out of bed, 
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though the abdominal wound was still 
draining profusely. 

A week later, 99 days after appendec- 
tomy, the patient was discharged with the 
abdominal and mastoid wounds completely 
healed and a small granulating surface in 
the right loin. The temperature was nor- 
mal. 

Though it is certainly not definitely 
established that thorotrast is entirely 
harmless, it would appear that since it has 
great value as a differential diagnostic aid 
in cases in which liver suppuration is sus- 
pected or feared, and since such aid may 
mean the difference between life and death, 
inferences regarding the potential danger 
of the drug may be brushed aside and left 
to the future for final decision. 
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THE STATUS OF SOME OF THE TECHNICAL FACTORS 
IN CHOLECYSTOGRAPHY! 


By MAURICE FELDMAN, M.D., Baltimore, Maryland 


HOLECYSTOGRAPHY is an im- 
C portant roentgen method of exami- 

nation of the gall bladder. Since 
the advent of this test, our knowledge re- 
garding the various technical factors in 
oral cholecystography has been tremen- 
dously increased. In recent years numer- 
ous factors influencing the cholecysto- 
graphic test have come to light, concern- 
ing which there are obviously many opin- 
ions. This communication is, therefore, 
presented to offer suggestions for the fur- 
therance of a better understanding regard- 
ing some of the technical factors in chole- 
cystography. 

Since Graham’s first original publication 
on this subject, there have been numerous 
attempts to simplify the technical factors in 
oral cholecystography. Changes have been 
advocated in order to enable the roent- 
genologist to obtain uniform and satisfactory 
gall-bladder shadows and to eliminate all 
unnecessary steps in the routine procedure. 
For many years we have stressed the im- 
portance of simplifying the cholecysto- 
graphic test, and have emphasized the 
accuracy of our results obtained by this 
less complex method of examination. In 
order to secure better results many roent- 
genologists have utilized numerous modi- 
fications in the cholecystographic tech- 
nic, many of which have been impracti- 
cal, excessive, and of no real diagnostic 
value. The only thing which can be said 
about some of the more elaborate methods 
is that they have been made to create a 
favorable impression on the patient. 

One is astounded by the varieties of 
technic utilized in cholecystography. A 
collection of twenty printed instruction 
lists from different parts of the country 
reveals a striking lack of uniformity. One 
of these lists has as many as ten different 
directions for the patient to perform at 
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home. Such a long list is not only un- 
necessary, but often exceedingly confusing. 
Instructions to the patient should be clear 
and concise and as few as possible. It has 
been our experience that the simpler the 
directions, the less confusing they are to 
the patient. In our technic we not only 
insist on giving few instructions to the 
patient, but allow him to do as little of the 
test as possible. The roentgenologist, 
nurse, or technician should administer 
rather than prescribe the dye. 

There are a number of reliable tetraiodo- 
phenolphthalein preparations on the mar- 
ket, all of which are distributed under 
various trade names. Basically, they are 
supposed to contain the same dye, sodium 
tetraiodophenolphthalein U.S.P. Thus it 
makes little difference which preparation 
is used. However, the amount of dye in 
the various marketed preparations differs. 
It cannot be too strongly emphasized that 
it is not only the preparation itself, but the 
amount of dye it contains that is of im- 
portance, since it is the dosage which is 
highly essential in obtaining uniform gall- 
bladder shadows. The dye is distributed 
in containers of 3.5, 4, 4.5, 5, 6.5, and 7 
grams of tetraiodophenolphthalein, and 
also a double-dose container which varies 
from 6 to 7 grams of the dye. There is no 
doubt that there is a lack of uniformity in 
the dosage among the various tetraiodo- 
phenolphthalein preparations, which tends 
to cause some confusion among roentgen- 
ologists as to which preparation is best 
to use. Many distributors of the dye have 
failed to keep abreast with the more pro- 
gressive work in this field. Notwithstand- 
ing the lack of standardization in the 
dosage of the dye, there has been a steadily 
increasing tendency lately to augment the 
amount of tetraiodophenolphthalein sup- 
plied by the distributors. This change has 
been brought about by a few of the more 
progressive roentgenologists who de- 
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manded larger doses of the dye. At first 
the dye was specially packed to satisfy 
these demands, and later some of the dis- 
tributors augmented the dosage as the de- 
mand increased. Unfortunately, how- 
ever, the changes in dosage have not been 
uniformly carried out by all of the drug 
concerns. 

It is interesting to note that some of the 
distributors of the dye do not have 
the amount of tetraiodophenolphthalein 
printed on the label of the container. 
Roentgenologists should insist on knowing 
the amount of dye they are administering. 
It is supposed that the distributors recog- 
nize the lack of a standardized uniform 
dosage and, therefore, in some instances, 
instead of indicating the amount of dye on 
the container, the preparations are mar- 
keted as “regular” or “‘heavy,’”’ or A or 
B. Asa consequence, the actual dosage of 
dye administered is not always known to 
the roentgenologists using these prepara- 
tions. 

During the many years of experience 
with oral cholecystography, it has been 
observed that in thin patients the ad- 
ministration of dye according to their 
body weight has sometimes yielded a poor 
gall-bladder shadow or even a non-filling 
of the gall bladder. On this account, a 
minimum dosage of 6 grams of tetraiodo- 
phenolphthalein has been advocated in 
all cases. However, in individuals weigh- 
ing above 160 pounds it is advisable to ad- 
minister 9 or 10 grams, and in those weigh- 
ing 200 pounds or over, 13 grams of dye 
may be administered in a single dose. 
It must also be pointed out that in cer- 
tain conditions the weight of the patient 
must not be considered; for example, in 
some cases of peptic ulcer with high gastric 
acidity an extra large dosage of dye must 
be given in order to obtain satisfactory 
gall-bladder shadows. This also holds 
true in cases of pregnancy and some other 
conditions. 

The best time to administer the dye for 
an 18-hour gall-bladder examination is 
between land 2p.m. The patient, having 
had a usual breakfast, is instructed to eat a 
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mid-day lunch consisting of a cup of teg 
and a slice or two of toast with jelly or 
jam. The dye is administered from one to 
two hours after this light lunch. The only 
other directions given to the patient are 
that he abstain from food and medicines 
of all kinds. Water and orange juice in 
any amount may be permitted. We do 
not advise giving paregoric routinely, since 
it is not only unnecessary, but at times 
slows up intestinal motility to a marked 
degree, which is undesirable. However, 
paregoric is administered in cases of 
diarrhea or to those individuals who have 
a marked tendency to ‘oose bowels. When 
paregoric is indicated it is given immedi- 
ately following the administration of the 
dye. The patient is instructed to take a 
cleansing enema on arising the next morn- 
ing and return for the x-ray examination 
at 8 A.M. 

The aforementioned single-dose technic 
avoids many unnecessary instructions. It 
utilizes the optimum load of dye absorp- 
tion, by bringing to the gall bladder the 
maximum amount of dye at one time, thus 
enabling the roentgenologist to obtain 
uniform dense gall-bladder shadows, the 
test of which are obtained from 18 to 20 
hours following the administration of the 
dye. Giving the dye in the evening and 
baking the roentgenograms the next morn- 
ing between the twelfth and fifteenth hours 
is not generally advisable, since with this 
technic it is often necessary to take another 
series of films at a later hour. This pro- 
cedure seems to offer no advantage. 

The divided-dose technic gives satis- 
factory cholecystographic results, but does 
not seem to be superior in any way to the 
single-dose method. The utility of the 
single-dose method has been fully demon- 
strated in a previous communication. 
The principle of the double-dose method is 
to allow for a greater period of optimal 
intestinal absorption of the dye. It 
must be emphasized that in giving the 
single dose, the total amount of dye ad- 
ministered must be equal to that of the 
divided dose. It has been our experience 
that many roentgenologists employing the 
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single-dose method persist in administer- 
ing 4 or 4.5 grams of dye as a full dose in 
all cases, regardless of weight or other 
conditions. Their results are, therefore, 
not uniform, often misleading and unsatis- 
factory. 

The technical factors involved in ob- 
taining satisfactory gall-bladder shadows 
are often difficult. The positioning of the 
patient is most important and a rapid 
Bucky technic is essential. The elimina- 
tion of shadows outside the gall bladder 
frequently requires a great amount of 
effort and the taking of many films in dif- 
ferent positions. Many roentgenologic 
laboratories routinely make from two to 
four films of the gall bladder. An inade- 
quate number of films will, in many in- 
stances, require many retakes. It cannot 
be too strongly emphasized that each case 
should be individualized. One should re- 
member, too, that a well filled vesicle does 
not necessarily eliminate a pathologic gall 
bladder, nor does it eliminate the presence 
of stones, inallinstances. Small or minute, 
soft or gravel stones may be present and 
are often overlooked with the ordinary 
routine technic. To avoid these pitfalls, 
one or two films made in different special 
positions often aid in demonstrating ab- 
normal signs which are not generally seen 
in roentgenograms of the gall bladder 
made in the routine positions. - In cases 
giving a clinical history of gallstones, even 
though the cholecystographic test reveals 
no stones, some attempt should be made 
to examine the patient further in the up- 
right posture. At times the contracted 
gall-bladder film, made following a fat 
meal, may reveal minute stones, for under 
such circumstances the small stones are 
clustered together, making them more 
readily visible in a group than when sepa- 
rated. 

An important procedure in every in- 
stance is the determination of the contrac- 
tility of the gall bladder following the re- 
sponse to a fat meal. This is a method of 
measuring one of the functions of the gall 
bladder. There has been a tendency to 
eliminate this procedure, since some be- 


lieve that it gives insufficient information 
to warrant the extra examination as a 
routine measure. In our experience the 
fat meal roentgenogram has been most 
helpful and frequently very informative. 
A fat meal, consisting of a milkshake of 
two eggs and a glass of milk, is given to 
the patient immediately following the 
18-hour examination of the gall bladder and 
a roentgenogram is made 30 minutes later. 
After this period the normal gall bladder 
will show a maximum initial contraction. 


CONCLUSIONS 


1. Emphasis is placed upon simplifying 
the cholecystographic test. 

2. Some confusion exists among roent- 
genologists regarding a uniform set of 
instructions to be given to the patient, but 
we advocate as few directions as possible. 

3. Administration of all dyes and drugs 
pertaining to the gall-bladder test should be 
administered in the roentgen department. 

4. There seems to be a difference of 
opinion as to the best preparation of the 
dye to use for the cholecystographic test. 
It is pointed out that basically the dye is 
similar in all of the preparations, the 
difference being in the flavoring or in the 
amount of tetraiodophenolphthalein. 

5. There exists a definite universal 
lack of individualization in carrying out 
the test. 

6. There is a lack of uniformity as to 
the best time for making the roentgen 
examination. The uselessness of the 12- 
and 15-hour roentgen studies as a routine 
measure is emphasized, this procedure 
often necessitating a second series of films 
at a later hour. 

7. The difference between the single- 
and double-dose methods of administering 
the dye is one of dosage. In the double- 
dose method, from 6 to 7 grams of dye is 
administered, whereas in the single-dose 
procedure less than this amount of dye is 
often used. With similar dosages of dye, 
equally satisfactory and uniform gall- 
bladder shadows may be obtained by either 
the single- or double-dose method. 
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FILM FILING—THE MODERN WAY! 


By AARON J. SIEGEL, Supervisor, X-ray Techni- 
cians, Department of Health, New York City 


The storage of x-ray films has always been 
a problem in the average x-ray laboratory be- 
cause of the cost of files and the lack of space to 
preserve the films adequately. The increasing 
use of x-ray facilities, and the accepted prac- 
tice of storing films for from two to five years, 
or longer, has served to make the problem more 
acute. 

The Bureau of Tuberculosis of the New York 
City Department of Health operates 22 chest 
clinics, and in the past seven years over one- 
half million roentgenograms have been taken 
employing both celluloid and paper films. Our 
filing problem is, therefore, obvious. 

At first, three-drawer x-ray film files, which 
hold 2,000 films in envelopes, were used. 
These had several disadvantages, the most im- 
portant being that it was impossible to provide 
space for the additional files required yearly in 
each clinic. In fact, in many instances it 
was necessary to discard old films to make room 
for current work. 

In 1935, the Department started using steel 
shelving instead of three-drawer files. A dia- 
gram of the shelving is shown in Figure 1. 

When filed, the envelopes protrude 1 inch 
over the edge of the shelf, making it easy to 
find films whether filed numerically or alpha- 
betically. The shelving is built to the full 
height of the room and a wooden ladder on a 
rail is provided so that the top shelves may be 
used. 

With an equal amount of floor space, at least 
twice as many films car be filed in shelves as in 
drawers since the entire wall space is filled with 
shelves while only the lower part of the wall 
is used for files. The price of shelving is such 
that the cost of filing films in this manner is 
less than half that of filing an equal amount in 
drawers. At present, shelving is being installed 
in all our new clinics, and is being used to re- 
place the three-drawer files in the others. Since 
all x-ray films are now of the safety type, the 
films filed in this way do not constitute a fire 
hazard. 

However, even the use of shelves did not 
prove adequate to permit the clinics to accom- 
modate the films on both current and inactive 
patients for over two years; hence, the Central 
Record File was established for storing the inac- 
tive films and records. 


Read before Long Island Radiological Society, 
January, 1939. 
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This unit is located in the Bureau head- 
quarters. Once a year the clinics send films 
and records on inactive patients to this division 
and retain only the current work in their files, 
Thus, in 1937, films and records on patients 
who had not attended a clinic since December, 
1934, were forwarded. Abstracts were made 
of the clinic records: these and the films were 
filed so as to be readily available when required. 
The abstracts are retained indefinitely as are 
the films showing pathologic changes; those 
films read as negative are discarded five years 
after the patient becomes inactive and are sold 
for salvage. 

However, even the discarding of negative 
films did not release sufficient space to care for 
the number being sent in, and the space in the 
Central Record File was soon exhausted. 

Destroying films also has one distinct dis- 
advantage in that, at times, x-rays of vital im- 
portance are discarded. Frequently patients 
return to the clinic after their films have been 
destroyed; although the x-ray has been read 
as negative and an abstract is available, the 
original film or copy is desirable for purposes 
of comparison. It was evident, therefore, that 
another method of keeping films was necessary; 
one which would permit the retention of all 
films or facsimiles indefinitely. 

Recently, at our suggestion and under our 
direction, a method for reproducing large num- 
bers of paper and celluloid films rapidly has 
been developed. This is now commercially 
available through several companies. 

The apparatus used is of the type designed 
for reproducing all types of material, including 
newspapers, on microfilm. The camera is con- 
structed to hold a 100-foot roll of 35-mm. film. 
It is mounted on a column approximately 10 
feet high, which is calibrated with the lens so 
that adjustments for various sizes of film may 
be made quickly. The exposure is made by 
means of a foot treadle. The celluloid film is 
placed on the machine over an illuminator hav- 
ing a variable intensity control so that the op- 
erator may vary the degree of illumination ac- 
cording to the density of the film. In the case 
of paper film, reflected light is used. 

The design is such that the operation is prac- 
tically automatic, and a trained operator can 
readily make over 3,000 reproductions per day. 

Safety film, having an exceptionally fine 
grained emulsion designed to react most favor- 
ably to the densities found on roentgenograms, 
is used. The detail obtained with this is ex- 
cellent. Obviously, it is impossible to produce 
detail not already in the original roentgeno- 
gram but the x-ray film can be reproduced 
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accurately. Since all of our material consists 
of chest x-rays, the experimental work was 
along those lines. However, the few repro- 
ductions which were made of roentgenograms of 


to make reproductions on celluloid, paper, 
translite, or lantern slides. The print from the 
master copy, which is also made on a 35-mm. 
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This master copy can be used in an enlarger 
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effectively copied (Figs. 2 and 3). 


“master’’ copy, and vice versa. 


DIAGRAM OF SHELVING 


142" FREE SPACE BETWEEN SHELVES 


the spine, pelvis, and cervical vertebrix, seem 
to indicate that any roentgenogram can be 


The first procedure is to make a ‘‘master’’ 
copy; that is, a 35 mm. positive of the x-ray 
negative. Black on the x-ray is white on the 


FIGURE | 


FACCIA MAY VARY FROM 1," TO6" 
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film, may be used for reviewing as it projects 
an image identical with the original x-ray. A 
projector suitable for reviewing the film in 
clinics or offices is available. This plugs into 
an ordinary receptacle and may be used in 
daylight; a darkened room is not required. 

Either the master copy or the print can be 
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Fig. 2. Photographic reproductions of roent- 
genograms taken on celluloid film. 

Fig. 3. Photographic reproductions of chest 
roentgenograms taken on paper film. 


RELATIVE FLOOR SPACE FoR 
STORAGE OF SAME NUMBER 
OF FILMS BY THREE 
METHODS 


LEGEND 
FILMS IN CABINET 
FILMS IN SHELVES 
REPRODUCTIONS 


Fig. 4. 


used in a projector during lectures, the only 
precaution necessary being the use of a ma- 
chine which provides protection for the film 
against excessive heat. 

A 100-foot roll of film, sufficient to make 
photographs of 800 14 X 17 x-rays, occupies 
6 cubic in. of space. It is, therefore, possible 
to store over a quarter of a million repro- 
ductions in the same amount of space occupied 
by one three-drawer filing cabinet which holds 
2,000 films, or by shelves holding 5,000 films 
(Fig. 4). The apparatus is large, occupying 35 
sq. ft. of floor space and weighing 650 pounds. 
A trained operator is required to obtain the 
most efficient results. Consequently, the work 
at present is done on a service basis; that is, 
the company does the work at their plant, or 
installs the machine where desired and provides 
the operator. This places the responsibility for 
furnishing a good product on the company, 
which is in a better position to provide facili- 
ties and trained personnel than private organi- 
zations. However, it is anticipated that in the 
near future a smaller model of this machine 
will be available, which will be suitable for 
permanent installation in hospitals and clinics. 

The cost per reproduction in large quantities 
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is less than three cents each, which includes 
poth the master copy and the print. 

The saving in the cost of files is at least one 
and one-half cents per film, which, when added 
to the price received for salvage, brings the 
actual cost per reproduction to about one 
cent. 

The most important advantage of this 
method is that facsimiles of every x-ray can 
be retained indefinitely. The National Bureau 
of Standards, Washington, D. C., states that 
the film will last as long or longer than paper 
of maximum purity. Similar films of records 
passed through a recent flood undamaged. 
Reproductions of checks and other documents 
made by this method have been accepted by the 
Courts. 

Sutherland (1) suggests a central film li- 
brary in Washington, with eventual branches 
throughout the country where reproductions 
of film studies could be filed: microfilm is the 
ideal method for carrying out such a project. 

The idea of photographing x-ray films is not 
new; nearly every one in the field has sought 
a meth. 1 by which reproductions which were 
true copies could be made rapidly at a low cost. 
This method is the result of such experiments; 
a method which shows such remarkable possi- 
bilities that x-ray laboratories having a filing 
problem cannot afford to ignore its poten- 
tialities. 

REFERENCE 
(1) SUTHERLAND, CHARLES G.: An Opportunity 
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ROENTGENOLOGIC OBSERVATION OF 
THE FORMATION OF A CALCIUM 
CARBONATE GALLSTONE! 


By JULIUS BARON, M.D., Chicago 


Calcium carbonate gallstones are compara- 


tively rare. In a series of cases reported by 
Phemister, Rewbridge, Rudisill, Day, and 
Hastings this condition was diagnosed by 
x-rayexamination. The writer hasalso described 
a case similar to those observed by Phemister 
and his co-workers. On the basis of their 
operative findings and anisaal experiments, 
these authors believe that obstruction of the cys- 
tic duct and low grade chronic inflammation of 
the gall bladder are the conditions under which 
calcium carbonate gallstones are formed. In the 
first stage of this process, sandy particles of 
calcium carbonate are excreted into the gall 
bladder. In this stage the gall bladder con- 
tains a thick liquid which was designated as 
lime water bile” by Volckmann. Later the 
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content of the gall bladder is condensed, form- 
ing a thick paste of calcium carbonate. Finally, 
a hard stone is formed. Recently, the author 
observed a case in which the x-ray films, taken 
within 19 days, showed the first and the last 
stage of the formation of a calcium carbonate 
gallstone. 

E. J., male, aged 59 years, had had several 
rather mild attacks of pain in the right upper 
quadrant, during a period of two years. His 
attending physician asked for an x-ray ex- 
amination of the stomach. Before giving the 
patient the opaque meal, fluoroscopy of the 
abdomen was done. In the right lower quad- 
rant, at the height of the crista ilei, a semilunar- 
shaped radiopaque shadow was sighted, which 
was the size of a cherry. Frontal radioscopy 
revealed that the shadow was to the fore of 
the abdomen. The lower contour of the shadow 
was convex downward; the upper contour was 
a straight line which remained straight when 
the patient was inclined laterally. In short, 
it behaved as a surface of fluid. When the 
patient was observed through the fluoroscope 
in the horizontal posture, the shadow was in- 
visible. However, in the film made in this 
position, alongside the lower contour of the 
liver, there was a shadow of weak opacity 
which had the shape and size of the gall 
bladder. The intensive semilunar shadow be- 
came visible again at once when the patient 
was brought into the upright position. Fur- 
ther examination showed that the semilunar 
shadow had no connection with the shadows of 
the stomach or of the intestines. These latter 
showed nothing abnormal. 

A cholecystography had now to be per- 
formed, but the patient came for this ex- 
amination only 19 days later. Before giving 
him the dye, we made another fluoroscopic ex- 
amination. The semilunar shadow was no 
longer visible. Instead of this, a radiopaque 
elliptic shadow the size of an almond was 
found in the same place. This shadow had a 
constant shape and could be seen equally in 
the upright and in the horizontal postures of 
the patient. Peroral cholecystography showed 
non-visualization of the gall bladder. The 
patient was not operated upon. 

So far as the author knows, the first stage 
of the formation of a calcium carbonate gall- 
stone has hitherto been seen only by the sur- 
geon. At least, I have not found any mention 
of a semilunar shadow like the one described 
above. Perhaps this stage does not last long. 
But the main cause of its being hitherto roent- 
genologically unnoticed seems to be the fact 
that fluoroscopic examination of the gall blad- 
der in the upright position is generally omitted, 
and x-ray films only in the horizontal position 
made. In this position, the semilunar shadow 
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Fig. 1. 
Fig. 1. 


RADIOLOGY 


Fig. 2. 


Examination (Nov. 28, 1938), in upright position. 


Fig. 2. Examination (Nov. 28, 1938) patient in horizontal position. 


Fig. 3. 


Fig. 3. 
Fig. 4. 


cannot be visualized, the direction of the rays 
being perpendicular to the surface of the sedi- 
mented calcium carbonate layer. In our case 
we found in the film made in the horizontal 
position, a weak shadow of the gall bladder. 
Similar films of the gall bladder are published 
in the book of Teschendorf. In his illustra- 
tions weak gall-bladder shadows are visible, 
though the patients did not receive radiopaque 
substance. In both cases there was a carcinoma 
of the gall bladder with obstruction of the com- 
mon bile duct. It seems possible that the visi- 
bility of the gall bladder in these cases was 
caused also by calcium carbonate deposit in 
the gall bladder. Perhaps a film taken in the 
upright position would have revealed a semi- 


Fig. 4. 


Examination (Nov. 28, 1938), in upright position. 
Examination (Dec. 17, 1938), in horizontal position. 


lunar shadow similar to the one found in our 
case. 
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BULLETIN OF THE INTER-SOCIETY COMMITTEE FOR RADIOLOGY 


COLLECTION OF FEES 


For a number of years there has been consid- 
erable discussion concerning the best methods 
for collection of fees for radiological services 
performed in the hospital. Frequent reference 
to this subject has been included in the litera- 
ture published by the American College of 
Radiology and the Inter-Society Committee 
for Radiology. 

It has been argued that collection of radio- 
logical fees on a billhead bearing the name of 
the radiologist created a favorable impression 
upon patients and referring physicians alike. 
Too often, it has been said, a patient is dis- 
charged from a hospital, paying a bill at the 
cashier’s office which included a charge for x- 
ray services, without ever realizing that he has 
received a consultative service from a physi- 
cian-specialist in radiology. The patient is 
apt to tell his friends that ‘“‘The hospital made 
some x-ray pictures and Doctor Jones [his at- 
tending physician], after studying them, de- 
cided I was going to be all right.” Indeed, 
there are instances in which a patient receives 
roentgen therapy and is actually cured of a 
cancer, without knowing the identity of the 
radiologist who effected that cure. 

Cognizant of these occasional situations, the 
Manual of Desirable Standards for Hospital 
Radiological Departments of the American 
College of Radiology expressly recommends 
that radiologists practising in hospitals render 
bills and themselves collect for their profes- 
sional services to patients. That these recom- 
mendations have not been entirely ignored is 
indicated by the fact that to-day more than 20 
per cent of all radiologists collect in the radio- 
logical department for services to hospital pa- 
tients or render separate bills on their own bill- 
head which are collected by the hospital cashier. 
Ina recent study by the Inter-Society Commit- 
tee for Radiology, it was revealed that this is 
the practice in 197 hospitals. 

Recently, the Board of Trustees of the 
American College of Surgeons, considering the 
tendency for hospitals to assume the réle of a 
middleman in the relationship between doctors 
and their patients, adopted a set of principles 
pertaining to the financial relations in the pro- 
fessional care of patients in the hospital. The 
following provisions in that set of principles, 
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now incorporated in the ‘‘Manual of Hospital 
Standardization” of the American College of 
Surgeons, are of particular interest to radiolo- 
gists: 

“1. Each doctor who participates in the 
care of a patient is entitled to compensation 
from the patient commensurate with the serv- 
ices rendered. 

“2. Whenever practicable and possible the 
attending doctor should acquaint his patient 
with his financial responsibility to those con- 
cerned with his care. 

. “3. Each doctor concerned in the care of a 
patient should give or send directly to the pa- 
tient a detailed statement showing charges for 
professional services rendered. 

“4. Combined statements should be 
avoided, as they may constitute a subterfuge 
for fee-splitting. 

“5. Each doctor who participates in the 
care of the patient should send a personal re- 
ceipt directly to the patient for all moneys re- 
ceived from the patient or other legitimate or 
authorized source. 

“6. Insofar as possible, a third person 
should not enter into the financial relations be- 
tween doctor and patient, and to this end hos- 
pitals should be discouraged from determining 
or collecting fees for doctors. 

“7, An exception to the foregoing principles 
must, of necessity, be made when there is a 
formally organized clinic or legal partnership 
which, in effect, may be regarded as an indi- 
vidual and which acts in that capacity. This 
principle should apply also when the clinic and 
hospital are combined and under the same 
ownership.” 


SELECTIVE SERVICE 
EXAMINATIONS 


The following bulletins were sent by the 
American College of Radiology to its list of 
State representatives and the secretaries of re- 
gional radiological societies last month. They 
are published herewith for the information of all 
radiologists. 

Selective Service Examinations (Oct. 29, 1940). 
This bulletin is to advise you concerning pro- 
cedures adopted for the examination for physi- 
cal qualifications of registrants under the Se- 
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lective Service Act. Some details in this pro- 
cedure have not yet been completed and, as a 
consequence, the information contained herein 
may be supplemented or revised in future bulle- 
tins. Vincent W. Archer, M.D., Chairman of 
the Board of Chancellors, has authorized this 
office to disseminate all pertinent information 
of special interest to radiologists in connection 
with Selective Service as subsequent regulations 
are adopted. 

The basic responsibility of determination as 
to physical qualifications of registrants will rest 
on local draft boards in some 6,500 communi- 
ties. Local boards under Selective Service 
Regulations have original jurisdiction with re- 
spect to physical qualifications of registrants, 
subject to appeal. Each local board will have 
one or more examining physicians who will ex- 
amine all registrants sent to them by the local 
board. Standards of physical examinations 
will be furnished them. It is estimated that 
there will be about 90 men per local board 
requiring physical examination. Examining 
physicians will be appointed by the President 
upon recommendation of the Governors of the 
respective States. They will serve without 
pay. 

Provision has been made to furnish the sup- 
plies required in physical examinations and to 
pay on a cost basis for those procedures neces- 
sary for the determination of a draftee’s physi- 
cal fitness, such as laboratory or x-ray examina- 
tions. A subcommittee of the Committee on 
Medical Preparedness has been appointed to 
establish a schedule of charges on the basis of 
which pathologists, radiologists, and other 
special examiners will be reimbursed for the 
costs incurred in making examinations referred 
to them. This schedule has not yet been com- 
pleted. 


As provided in the Selective Service Act (Sec- 
tion VII-146), Medical Advisory Boards ‘‘shall 
be appointed by the Governor of each State to 
assist local boards in determining the physical 
qualifications of registrants. The Board shall, 
if practicable, consist of internists; eye, ear, 
nose, and throat specialists; orthopedists; 
surgeons; psychiatrists; clinical pathologists; 
radiographers, and dentists. In the event that 


a Medical Advisory Board cannot be made 
available to a local board, the Governor shall 
appoint individual specialists who shall act as a 
Medical Advisory Board.” 

The chairman of each Medical Advisory 
Board shall authorize such special examinations 
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and laboratory tests as he may deem neces 
and shall cause to be forwarded to the State 
Procurement officer for payment the bill for 
such examinations (Section VII-529). 

It is unfortunate that the term “radiog- 
raphers”’ was used in the Act. However, it is 
obvious that the officials of Selective Service 
contemplated the employment of licensed 
radiologists in private offices and hospitals to 
perform examinations when such are indicated. 

Physicians appointed to the Medical Ad- 
visory Boards are being asked to sign a waiver 
of ‘‘any right to pay or compensation in any 
form whatsoever for services’ (Form DSS- 
257). In the case of radiologists appointed 
to the Medical Advisory Boards, this conflicts 
with the agreement to defray the costs of x-ray 
examinations. We suggest, therefore, that 
radiologists appointed to the Medical Advisory 
Board delete the sentence quoted above and 
substitute therefor something similar to the 
following: 


“T hereby expressly waive any right to pay 
or compensation in any form whatsoever for 
services rendered as a consulting radiologist 
in matters of special opinion or advice which 
may arise in the work of this Board; except 
that, for any roentgen examinations re- 
quested of me by this Board or local draft 
boards, I shall expect reimbursement on a 
reasonable basis for the actual expenses in- 
curred in performing such roentgen examina- 
tions, and the right to compensation for 
those costs I hereby expressly retain.”’ 


Roentgen examinations of the chest will be 
ordered by local examining physicians only as 
required in order to determine definitely 
whether a draftee is physically fit and will not 
be required for all draftees. 

After having been selected for service by the 
local draft boards, and following the adjudica- 
tion of any appeal, a registrant is referred to an 
“Induction Board” in his Corps Area. He is 
now in the Army. The Induction Board will 
order a complete physical examination which 
will include routine chest films to be made with 
special x-ray units, approximately 100 of which 
have been ordered by the Army. Civilian physi- 
cians serving on these Induction Boards will 
be paid on a per diem basis. 

It is our request that State representatives 
of the Inter-Society Committee and secretaries 
of regional societies receiving this bulletin as- 
sume the responsibility for notifying all radiolo- 
gists in their State of the information contained 


4 
; 
7 


Vol. 35 INTER-SOCIETY COMMITTEE FOR RADIOLOGY 745 


in this bulletin. The names of radiologists ap- 
pointed to the Medical Advisory Boards, of 
which there will be several in each State, can 
be obtained from the Adjutant General’s office 
in your State. This list may also be obtained 
from the Medical Preparedness chairman of 
your State society. Will you please make it 
your duty to see that this information is placed 
in the hands of all radiologists so appointed ? 

We respectfully suggest also that the recipi- 
ents of this bulletin in the various States as- 
sume the responsibility of providing a list of 
qualified radiologists available for examination 
of draftees to the Adjutant General in your 
State. His office, in turn, can relay this infor- 
mation to the respective Selective Service 
Boards and Medical Advisory Boards. 

As additional information is received at this 
office, it will be forwarded to you in subsequent 
bulletins. Meanwhile, we shall depend upon 
you to disseminate this information in your 
locality. A special meeting of your State or 
regional radiological society might be advis- 
able. If further questions occur to you, please 
do not hesitate to call upon this office for any 
information we may be able to give you. 

Cost Schedules for Selective Service Examina- 
tions (Nov. 1, 1940).—In our Bulletin of Octo- 
ber 29, we reported that a subcommittee of the 
A. M. A. Committee on Medical Preparedness 
was preparing a schedule of costs, upon the 
basis of which radiologists would be reimbursed 
for actual expenses incurred in performing ex- 
aminations on draftees. It now appears that 
no national schedule will be prepared. In- 
stead, the local Committee on Medical Pre- 
paredness of the various State medical societies 
will draw up schedules of cost-fees for the re- 
spective States. The schedule for New York 
State has already been adopted. 

We suggest that you communicate with the 
chairman of your State Committee on Medical 
Preparedness relative to the schedule for your 
State. Perhaps it will be desirable to appoint 


a special committee of radiologists to prepare 
and submit the schedule. It should include a 
reasonable and representative list of cost-fees 
for all procedures likely to be performed on 
draftees and be suitable for all sections of the 
State. 

Please forward to this office (The American 
College of Radiology, 540 North Michigan 
Avenue, Chicago) the schedule adopted for 
your State as soon as it is available. 

In some localities radiologists have agreed 
among themselves to assume the costs for these 
examinations as a patriotic contribution to the 
cause of military preparedness. The probabili- 
ties are that, in most localities, no great num- 
ber of roentgen examinations will be requested, 
either on the order of examining physicians or 
the local Medical Advisory Boards. A. C. 
Christie, M.D., Chairman of the Advisory 
Committee for Radiology of the National Re- 
search Council, believes that the burden on any 
individual radiologist will, in most instances, be 
small. 


The following information will be of interest 
to radiologists within the draft age in your lo- 
cality. It is understood that all physicians 
drafted will be given posts appropriate to their 
specialty, if any, when inducted into the Medi- 
cal Corps. The Surgeon-General of the Army 
will obtain information regarding specialists 
from the A. M. A. Committee on Medical 
Preparedness. The American College of Radi- 
ology, the American Board of Radiology, and 
the Advisory Committee for Radiology of the 
National Research Council will assist the 
A. M. A. Committee in determining qualifica- 
tions of all those listing themselves as radiolo- 
gists on the A. M. A. questionnaire. When 
inducted into service, a radiologist should im- 
mediately notify the local Corps Area Com- 
mander of his preference for roentgenology. 
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DELAWARE 


Editor’s Note-—Will secretaries of societies please co- 
operate with the Editor by supplying him with 
information for this section? Please send such in- 
formation to Leon J. Menville, M.D., 1201 Maison 
Blanche Bldg., New Orleans, La. 


UNITED STATES 


CALIFORNIA 


California Medical Association, Section on Radi- 
ology.—Chairman, Carl H. Parker, M.D., 65 N. 
Madison Ave., Pasadena; Secretary, Wilbur Bailey, 
M.D., 2007 Wilshire Blvd., Los Angeles. 


Los Angeles County Medical Association, Radiological 


Section. —President, M. L. Pindell, M.D.;  Vice- 
president, Richard T. Taylor, M.D.; Secretary, 
Wilbur Bailey, M.D., 2007 Wilshire Blvd.; Treas- 


urer, Henry Snure, M.D., 1414 South Hope Street; 
Kenneth Davis, M.D., Member of Executive Com- 
mittee. Meets second Wednesday of each month at 
County Society Building. 


Pacific Roentgen Soctety—Chairman, William E. 
Costolow, M.D., Los Angeles; Members of Executive 
Committee, I. S. Ingber, M.D., San Francisco; D. 
R. MacColl, M.D., Los Angeles, and J. D. Coate, 
M.D., Oakland; Secretary-Treasurer, L. Henry 
Garland, M.D., 450 Sutter St., San Francisco. 
Executive Committee meets quarterly; Society meets 
annually during annual meeting of the California 
Medical Association. 


San Francisco Radiological Society.—Secretary, Har- 
old A. Hill, M.D., 450 Sutter Street. Meets monthly 
on third Thursday at 7:45 p.m., for the first six 
months at Toland Hall (Univ. of Calif. Med. School) 
and for the second six months at Lane Hall (Stanford 
Univ. School of Med.). 


COLORADO 


Denver Radiological Club.—President, N. B. New- 
comer, M.D., 306 Republic Bldg.; Vice-president, 
Elizabeth Newcomer, M.D.; Secretary, Paul R. 


Weeks, M.D., 520 Republic Bldg.; Treasurer, L. G. 
Crosby, M.D., 366 Metropolitan Bldg. Meets third 
Friday of each month at homes of members. 


CONNECTICUT 


Connecticut State Medical Society, Section on Radi- 
ology.—Chairman, Owen J. Groark, M.D., 881 


Lafayette St., Bridgeport; Secretary-Treasurer, Max 
Climan, M.D., 242 Trumbull St., Hartford. Meet- 
ings twice annually in May and September. 


Affiliated with Philadelphia Roentgen Ray Society. 
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FLORIDA 
Florida Radiological Society—President, J. H. Lu- 
cinian, M.D.; Vice-president, John N. Moore, M.D.; 
Secretary-Treasurer, Elliott M. Hendricks, 
314 Sweet Bldg., Fort Lauderdale. The next meet- 
ing will be at the time of the annual meeting of the 
Medical Association of Florida in the spring. 


GEORGIA 
Georgia Radiological Society.—President, Robert 
Drane, M.D., DeRenne Apts., Savannah; Vice- 


president, J. J. Collins, M.D., Archbold Hospital, 
Thomasville; Secretary-Treasurer, Robert C. Pender- 
grass, M.D., Prather Clinic Bldg., Americus. Meet- 
ings twice annually, in November and at the annual 
meeting of the Medical Association of Georgia in the 
spring. 

ILLINOIS 


Chicago Roentgen Society.—President, Adolph Har- 
tung, M.D.; Vice-president, Warren W. Furey, 
M.D.; Secretary, Chester J. Challenger, M.D., 3117 
Logan Blvd. The Society meets at the Palmer 
House on the second Thursday of October, No- 
vember, January, February, March, and April. 


Illinois Radiological Society—President, Harry W. 
Ackeman, M.D., 321 W. State St., Rockford; Vice- 
president, D. R. Hanley, M.D., St. Mary’s Hospital, 
Streator; Secretary-Treasurer, William DeHollander, 
M.D., St. John’s Hospital, Springfield. Meetings 
quarterly by announcement. 


Illinois State Medical Society, Section on Radiology.— 
Chairman, Harry W. Ackeman, M.D., 321 W. State 
St., Rockford; Secretary, Earl E. Barth, M.D., 303 
E. Chicago Ave., Chicago. 
INDIANA 
The Indiana Roentgen Society.—President, H. H. 
Inlow, M.D., Shelbyville; President-elect, Charles 
Wyeth, M.D., Terre Haute; Vice-president, C. A. 
Stayton, M.D., Indianapolis; Secretary-Treasurer, 
Clifford C. Taylor, M.D., 23 E. Ohio St., Indian- 
apolis. Annual meeting in May. 
IOWA 
The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 
KENTUCKY 
Kentucky Radiological Society.—President, D. B. 
Harding, M.D., Lexington; Vice-president, I. T. 
Fugate, M.D., Louisville; Secretary-Treasurer, 
Joseph C. Bell, M.D., 402 Heyburn Bldg., Louis- 
ville. Meeting annually in Louisville, third Sunday 
afternoon in April. 
MAINE 
See New England Roentgen Ray Society. 
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MARYLAND 
Baltimore City Medical Society, Radiological Section.— 
Chairman, John W. Pierson, M.D., 1107 St. Paul 
St.; Secretary, Walter L. Kilby, M.D., 101 W. Read 
St. Meetings are held the third Tuesday of each 
month. 

The Thirty-first Annual Midwinter Conference of 

Eastern Radiologists will meet in Baltimore on Jan. 

31 and Feb. 1, 1941. 


MASSACHUSETTS 
See New England Roentgen Ray Society. 


MICHIGAN 
Detroit X-ray and Radium Society.—President, O. J. 
Shore, M.D., 552 Fisher Bldg., Detroit; Vice-presi- 
dent, Clarence E. Hufford, M.D., 421 Michigan St., 
Toledo, Ohio; Secretary-Treasurer, E. R. Witwer, 
M.D., Harper Hospital, Detroit. Meetings first 
Thursday of each month from October to May, in- 
clusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 


Michigan Association of Roentgenologists—President, 
J. H. Dempster, M.D., Detroit; Vice-president, L. E. 
Holly, M.D., Muskegon; Secretary-Treasurer, J. E. 
Lofstrom, M.D., 1536 David Whitney Bldg., Detroit. 
Meetings quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society.—President, Harry 
Weber, M.D., Mayo Clinic, Rochester; Vice-presi- 
dent, G. T. Nordin, M.D., Minneapolis; Secretary, 
John P. Medelman, M.D., 572 Lowry Medical Arts 
Bldg., St. Paul. Meetings quarterly. 


MISSOURI 
The Kansas City Radiological Society.—President, L. 
G. Allen, M.D., 907 N. 7th St., Kansas City, Kan- 
sas; Secretary, Ira H. Lockwood, M.D., 306 E. 
12th St., Kansas City, Mo. Meetings last Thursday 
of each month. 


The St. Louis Society of Radiologists —President, 
Oscar C. Zink, M.D., St. Luke’s Hospital; Secretary, 
Wilbur K. Mueller, M.D., University Club Bldg. 
Meets on fourth Wednesday of October, January, 
March, and May, at a place designated by the 
president 

NEBRASKA 
Nebraska Radiological Society.—President, Roy W. 
Fouts, M.D., 1007 Medical Arts Bldg., Omaha; 
Secretary, D. Arnold Dowell, M.D., 816 Medical 
Arts Bldg., Omaha. Meetings third Wednesday of 
each month at 6 P.M. in Omaha or Lincoln. 


NEW ENGLAND ROENTGEN RAY SOCIETY 
(Maine, New Hampshire, Vermont, Massachusetts, 
and Rhode Island.) Secretary, Hugh F. Hare, M.D., 
Lahey Clinic, Boston, Mass. Meets monthly on 
third Friday at Boston Medical Library. 
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NEW HAMPSHIRE 


See New England Roentgen Ray Society. 


NEW JERSEY 


Radiological Society of New Jersey.—President, James 
G. Boyes, M.D., 912 Prospect Ave., Plainfield; 
Vice-president, Nathan J. Furst, M.D., 190 Johnson 
Ave., Newark; Secretary, W. James Marquis, M.D., 
198 Clinton Ave., Newark; Treasurer, H. A. Vogel, 
M.D., 1060 East Jersey St., Elizabeth, and Coun- 
sellor, H. J. Perlberg, M.D., 921 Bergen Ave., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and Midwinter in Newark as called 
by president. 


NEW YORK 
_ Associated Radiologists of New York, Inc.—President, 


I. J. Landsman, M.D., 910 Grand Concourse, New 
York City; President-elect, D. E. Ehrlich, M.D., 35 
West 92nd St., New York City; Vice-president, 
Frederic E. Elliott, M.D., 122 76th St., Brooklyn; 
Treasurer, Solomon Fineman, M.D., 133 East 58th 
St., New York City; Secretary, William J. Francis, 
M.D., 210 Fifth Ave., New York City. Regular 
meetings the first Monday evening of the month 
in March, May, October, and December. 


Brooklyn Roentgen Ray Society.—President, A. L. L 
Bell, M.D., Long Island College Hospital, Henry, 
Pacific, and Amity Sts.; Secretary-Treasurer, L. J. 
Taormina, M.D., 1093 Gates Ave. Meetings held 
the fourth Tuesday of every month, October to April. 


Buffalo Radiological Society—President, Edward 
Koenig, M.D., 100 High St., Buffalo; Vice-president, 
W. Roger Scott, M.D., 598 Pine St., Niagara Falls; 
Secretary-Treasurer, Joseph §. Gian-Franceschi, 
M.D., 610 Niagara St. Meetings second Monday 
evening each month, October to May, inclusive. 


Central New York Roentgen Ray Society.—President. 
Albert Lenz, M.D., 613 State St., Schenectady; 
Vice-president, Dwight V. Needham, M.D., 123 
Sedgwick St., Syracuse; Secretary-Treasurer, Carlton 
F. Potter, M.D., 425 Waverly Ave., Syracuse. 
Meetings are held in January, May, and October, as 
called by Executive Committee. 


Long Island Radiological Society —President, Samuel 
G. Schenck, M.D., Brooklyn; Vice-president, G. 
Henry Koiransky, M.D., Long Island City; Secre- 
tary, Marcus Wiener, M.D., 1480 48th St., Brooklyn; 
Treasurer, Louis Goldfarb, M.D., 608 Ocean Ave., 
Brooklyn. Meetings fourth Thursday evening each 
month at Kings County Medical Bldg. 


New York Roentgen Society.—President, Henry K. 
Taylor, M.D., 667 Madison Ave., New York City; 
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Vice-president, Roy D. Duckworth, M.D., 170 Maple 
Ave., White Plains, N. Y.; Secretary, Eric J. Ryan, 
M.D., St. Luke’s Hospital, New York City, and 
Treasurer, Paul C. Swenson, M.D., 168th St. and 
Broadway, New York City. 


Rochester Roentgen-ray Society.—Chairman, George 
H. S. Ramsey, M.D., 277 Alexander St.; Secretary, 
S. C. Davidson, M.D., 277 Alexander St. Meetings 
at convenience of committee. 


NORTH CAROLINA 


Radiological Society of North Carolina.—President, 
Robert P. Noble, M.D., 127 W. Hargett St., Raleigh; 
Vice-president, A. L. Daughtridge, M.D., 144 Coast 
Line St., Rocky Mount; Secretary-Treasurer, Major 
I. Fleming, M.D., 404 Falls Road, Rocky Mount. 
Meetings with State meeting in May, and meeting in 
October. 


OHIO 


Ohio Radiological Society.—President, U. V. Port- 
mann, M.D., Cleveland; Secretary, J. E. McCarthy, 
M.D., Cincinnati. A committee was appointed to 
draw up a constitution and by-laws. The next 


meeting -will be held at the time and place of the 
annual meeting of the Ohio State Medical Associa- 
tion. 


Cleveland Radiological Soctety.—President, L. A. 
Pomeroy, M.D., Hanna Bldg., Cleveland; Vice- 
president, P. C. Langan, M.D., 215 Wellesley Ave., 
Akron; Secretary-Treasurer, H. A. Mahrer, M.D., 
10515 Carnegie Ave., Cleveland. Meetings at 6:30 
P.M. at the Mid-day Club, in the Union Commerce 
Bldg., on fourth Monday of each month from 
October to April, inclusive. 


Radiological Society of the Academy of Medicine 
(Cincinnati Roentgenologists).—President, Samuel 


Brown, M.D.; Secretary-Treasurer, Justin E. Mc- 
Carthy, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 


Pennsylvania Radiological Society—President, H. 
Norton Mawhinney, M.D., Pittsburgh; President- 
elect, Peter B. Mulligan, M.D., Ashland; First Vice- 
president, Harold S. Callen, M.D., Bradford; Second 
Vice-president, Harold W. Jacox, M.D., Pittsburgh; 
Secretary-Treasurer, L. E. Wurster, M.D., 416 Pine 
St., Williamsport; Editor, William E. Reiley, M.D., 
Clearfield; Assistant Editor, Sydney J. Hawley, 
M.D., Danville; Censor for Three Years, A. R. 
Snedden, M.D., McKeesport. The Society meets 
annually; time and place of next meeting will be 


announced later. 


The Philadelphia Roentgen Ray Society.—President, 
Jacob H. Vastine, II, M.D., Medical Arts Bldg., 
Philadelphia; 


Vice-president, A. Maxwell Sharpe, 
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M.D., 708 Sproul St., Chester; Secretary, Barton R, 
Young, M.D., Temple University Hospital, Phila. 
delphia; Treasurer, Fay K. Alexander, M.D., Chest- 
nut Hill Hospital, Philadelphia. Meetings held 
first Thursday of each month at 8:15 p.m., from Oc. 
tober to May, in Thomson Hall, College of Physj- 
cians, 21 S. 22nd St., Philadelphia. 


The Pittsburgh Roentgen Society.—President, Paul 
G. Bovard, M.D., 306 Corbett St., Tarentum, Pa: 
Vice-president, John H. Gemmell, M.D., 262 Con- 
necticut Ave., Rochester, Pa., and Secretary-Treas- 
urer, Harold W. Jacox, M.D., 4800 Friendship Ave., 
Pittsburgh, Pa. Meetings held second Wednesday 
of each month at 4:30 p.m., from October to June, 
at various hospitals designated by program com- 
mittee. 


RHODE ISLAND 


See New England Roentgen Ray Society. 


SOUTH CAROLINA 


South Carolina X-ray Society.—President, T. A. Pitts, 
M.D., Columbia; Secretary-Treasurer, Malcolm 
Mosteller, M.D., Columbia Hospital, Columbia. 
Meetings in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


SOUTH DAKOTA 


Meets with Minnesota Radiological Society. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second 
Tuesday of each month at University Center. 


Tennessee Radiological Soctety.—President, Eugene 
Abercrombie, M.D., 305 Medical Arts Bldg., Knox- 
ville; Vice-president, Christopher C. McClure, 
M.D., 404 Doctors Bldg., Nashville; Secretary- 
Treasurer, Franklin B. Bogart, M.D., 311 Medical 
Arts Bldg., Chattanooga. Meeting annually with 
State Medical Society in April. 


TEXAS 


Texas Radiological Society.—President, C. F. Crain, 
M.D., Corpus Christi; President-elect, M. H. Glover, 
M.D., Wichita Falls; First Vice-president, G. D. 
Carlson, M.D., Dallas; Second Vice-president, P. E. 
Wigby, M.D., Dallas; Secretary-Treasurer, L. W. 
Baird, M.D., Scott and White Hospital, Temple. 
Meets annually. The next annual meeting is to be 
Jan. 18, 1941, in Sherman. 


VERMONT 


See New England Roentgen Ray Society. 


VIRGINIA 


Virginia Radiological Society.—President, Wright 
Clarkson, M.D., Petersburg; Vice-president, Clayton 
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W. Ely, M.D., Norfolk; Secretary, Charles H. Peter- 
son, M.D., 603 Medical Arts Bldg., Roanoke. 


WASHINGTON 
Washington State Radiological Society.—President, 
H. E. Nichols, M.D., Stimson Bldg., Seattle; Vice- 
president, George Cornett, M.D., Yakima; Secretary- 
Treasurer, Kenneth J. Holtz, M.D., American Bank 
Bldg., Seattle. Meetings fourth Monday of each 
month at College Club, Seattle. 


WISCONSIN 
Milwaukee Roentgen Ray Society.—President, H. W. 
Hefke, M.D.; Vice-president, Frederick C. Christ- 
ensen, M.D.; Secretary-Treasurer, Irving I. Cowan, 
M.D., Mount Sinai Hospital, Milwaukee. Meets 
monthly on first Friday at the University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russel F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
p.M., Room 301 Service Memorial Institute. 


CANADA 
Section on Radiology, Canadian Medical A ssociation.— 
Chairman, Gordon Richards, M.D., Medical Arts 
Bldg., Toronto; Secretary, W. J. Cryderman, M.D., 
Medical Arts Bldg., Toronto. 
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Section on Radiology, Ontario Medical A ssociation.— 
Chairman, E. H. Shannon, M.D., St. Michael’s Hos- 
pital, Toronto; Secretary, W. J. Cryderman, M.D., 
474 Glenlake Avenue, Toronto. 


Canadian Association of Radiologists.—President, 
J. E. Gendreau, M.D., Montreal; Vice-president, 
W. H. McGuffin, M.D., Calgary; Honorary Secre- 
tary-Treasurer, W. L. Ritchie. M.D., Montreal; 
Chairman of Interrelations Committee, G. E. Richards, 
M.D., Toronto. 


La Société Canadienne-Frangaise d’Electrologie et de 
Radiologie Médicales held a meeting at Quebec on 
Sept. 28, 1940, at which time the following officers 
were elected for the next two years: President, Al- 


- bert Comtois, M.D., Hépital Ste.-Justine, Montreal; 


First Vice-president, Jules Gosselin, M.D., Hépital 
St.-Sacrement, Quebec; Second Vice-president, Paul 
Brodeur, M.D., General Hospital, Ottawa; General 
Secretary, Origéne Dufresne, M.D., Institut du 
Radium, Montreal, and General Treasurer, Doriva 
Léonard, M.D., H6épital Notre Dame, Montreal. 
Meetings are held the third Saturday of each month, 
generally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 


Sociedad de Radiologia y Fisioterapia de Cuba.— 
Offices in Hospital Mercedes, Havana. Meetings 
are held monthly. 
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EDITORIAL 


LEON J. MENVILLE, M.D., Editor 


HOWARD P. DOUB, M.D., Associate Editor 


ROENTGEN DIAGNOSIS OF EMERGENCY CONDITIONS 


That there should be any doubt in this day 
concerning the necessity for emergency serv- 
ice in the radiological department of any hos- 
pital seems incredible, yet such an opinion is 
still widely held. Recently one of the foremost 
hospital organizers in the country, referring 
specifically to technical service, wrote as fol- 
lows: “So far as x-ray work is ccncerned 
there is practically no need for an emergency 
service. I cannot state any instance or type of 
case wherein an emergency x-ray examination 
is required..... it is most rare that an x-ray 
examination cannot be postponed for at least 
24 hours without damage or danger to the 


6: Such work, however (out of 
regular hours), should only embrace the skeletal 
system.” 


No statement could be further from the 
truth; fortunately, the author of the above 
quotation has graciously retracted it in toto. 
It is significant, however, that his opinion was 
originally derived, not from the advice of 
clinicians, but rather as a result of consultation 
with roentgenologists. Casual inquiry suggests 
that too many physicians, hospital superintend- 
ents, and roentgenologists still share this 
viewpoint. 

Without doubt, immediate roentgenography 
in the case of many fractures is unnecessary, 
except as a concession to the anxiety of the pa- 
tient or his family. In some instances, nota- 
bly in the case of skull fractures, it is not only 
unnecessary but probably distinctly harmful. 
The fact is that an acute situation in regard to 
the skeleton is the least important of the indi- 
cations for emergency roentgen study. 

The necessity for the immediate roentgen 
examination of patients with acute pulmonary 
and abdominal conditions is much more im- 
perative. In no better way, for example, can 
the diagnosis of pneumonia be established at 
an early period. We have observed definite 
roentgen findings as early as three hours after 


the onset of pneumonia, and not rarely in 
from six to eight hours. At this early period 
the physical findings may be absent, the clini- 
cal symptomatology may not be specific, and 
sputum-typing may be impossible. Yet spe- 
cific treatment—whether it be chemo- or sero- 
therapy—should not be entered upon lightly; 
for obvious reasons, patients with a fever re- 
sulting from causes other than pneumonia 
should not be treated in such radical fashion. 
Likewise, in the post-operative pulmonary 
complications, such as atelectasis, it is im- 
portant to institute therapy at the earliest 
possible moment; here, too, no surer and earlier 
means of diagnosis is at hand. 

In the realm of the acute abdominal con- 
ditions, most of which connote a surgical 
emergency, immediate roentgen examination 
is also of the first importance. The list of 
diseases amenable to roentgen study, those in 
which the findings obtained are of great as- 
sistance in the determination of the nature of 
the pathologic process, includes almost all the 
acute abdominal diseases. Notable amongst 
these are acute appendicitis, acute renal colic, 
perforation of a hollow viscus, acute intestinal 
obstruction, trauma to the abdomen, peri- 
tonitis, intraperitoneal abscess, and placenta 
previa. In all such cases urgent therapeutic 
measures must be undertaken and immediate 
diagnosis is pressing. Careful consideration of 
the roentgen findings adds immeasurably to 
the ability of the surgeon to proceed in a ra- 
tional fashion toward the treatment of such 
abdominal catastrophies. 

It should be unnecessary to add that roent- 
genography by a technician will not suffice. 
No more difficult field of roentgen interpreta- 
tion exists and it should not be left to clinicians 
or internes. The observations and judgment 
of an experienced roentgenologist will add tre- 
mendously to the early diagnosis and the in- 
telligent assessment of the situation. It is 
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important that roentgenologists make per- 
fectly evident to their staff associates, not only 
their willingness, but also their desire, regard- 
less of the hour, to participate in the diagnosis 
of any case for which roentgen examination is 


indicated. 
LEo G. R1IGLeR, M.D. 


ANNOUNCEMENTS 


INSTITUTE FOR RADIOLOGISTS 


COLLEGE OF MEDICINE, SYRACUSE UNIVERSITY, 
SYRACUSE, NEW YORK 
JAN. 18, 1941 


2:00 P.M. 

Physics of Radiation for the Radiologist. 

Mrs. EpirH H. QUIMBY 
3:00 P.M. 

Roentgenologic Aspects of Brain Tumors: 
Diagnosis and Treatment. MERRILL C. 
SosMAN, M.D. 

3:45 P.M. 

Indications and Results of Roentgen Ther- 

apy. Ursus V. PoRTMANN, M.D. 
4:45 P.M. 

Radiosensitivity of Tumors. 

Stewart, M.D. 
5:30 P.M. 

The Cyclotron. STAFFORD L. WARREN, 
M.D. 

6:30 P.M. | 

Dinner, Small Ballroom, Hotel Syracuse. 

Speaker, R. R. SpeENcER, M.D., Assistant 
Chief, National Cancer Institute of the 
United States Public Health Service, 
Washington, D. C. 


FrReD W. 


MEDICAL TECHNICIANS SOUGHT FOR 
WAR DEPARTMENT 


Medical technicians experienced in surgical 
and x-ray work are needed by the War Depart- 
ment. The United States Civil Service Com- 
mission has announced an examination to fill 
these positions in the following grades and 
optional subjects: Senior medical technician 
(roentgenology) $2,000 a year; medical tech- 
nician (roentgenology, and surgical), $1,800 a 
year; assistant medical technician (roent- 
genology, and surgical), $1,620 a year. The 
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salaries are subject to a retirement deduction 
of 3.5 per cent. 

Applications must be on file with the Com- 
mission’s Washington office not later than 
November 28, if received from States east of 
Colorado, and not later than December 1, 
1940, if received from Colorado and States 
westward. 

Applicants must have completed a 4-year 
high-school course, unless they pass a written 
general test, and, in addition, they must have 
had responsible experience in surgical duties in 
an operating room or clinic, or in x-ray work 
including x-ray photography and posturing, 
and in the installation and maintenance of 
x-ray apparatus. Appropriate college study 
may be substituted for part of the required ex- 
perience. With the exception of those who 
have not completed the high-school course, ap- 
plicants will not be given a written test. All 
competitors will be rated on their qualifications 
as shown in their applications and on cor- 
roborative evidence. 

Detailed information regarding the examina- 
tions and the proper application forms may be 
obtained from the Secretary of the U. S. Civil 
Service Examiners at any first- or second-class 
post office or from the United States Civil 
Service Commission, Washington, D. C. 


COMMUNICATIONS 


AMERICAN INSTITUTE OF PHYSICS 


Progress and problems in one of the most 
rapidly moving and promising fields of modern 
science, nuclear physics, was discussed at a 
special conference held under the auspices of 
the American Institute of Physics at the 
Massachusetts Institute of Technology in 
October. 

Nuclear physics is the investigation of phys- 
ical phenomena which occur within the 
nucleus or core of atoms, the tiny building 
blocks of which all matter is composed. 
Scientists have discovered that many of these 
phenomena can be harnessed for man’s use, 
and it is the various diverse practical applica- 
tions of this branch of science to which the 
conference devoted most of its attention. 

Dr. Karl T. Compton, President of the 
Massachusetts Institute of Technology, ad- 
dressed the conference: Dr. Paul E. Klopsteg, 
Chairman of the American Institute of Physics, 
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responded. The technical session which fol- 
lowed was devoted to the measurement and 
production of radio-active and stable isotopes 
and of penetrating radiations. The chairman 
of this session was Dr. Edmund U. Condon, 
of the Westinghouse Electric and Manufac- 
turing Company, and papers were presented 
by Dr. M. A. Tuve, Carnegie Institution of 
Washington; Dr. Harold C. Urey, Columbia 
University, and Dr. John G. Trump, of the 
Massachusetts Institute of Technology (M. I. 
T.). Dr. Enrico Fermi, the distinguished 
physicist of Columbia University, and winner 
of the Nobel Prize for his achievements in 
nuclear disintegration, was also a speaker on 
recent advances in physics. Sessions covered 
the fields of chemistry, radiology, and biology, 
and there was an evening lecture on the 
biologic effects of radiation. Papers on radi- 
ology and biology were the subject of sessions, 
with a lecture on ‘The General Results of 
Biologic Studies with Tracer Isotopes.” 
Studies of plant metabolism with radio-active 
isotopes were considered. 

The committee in charge of the Conference 
included Dr. Robley D. Evans, of the Depart- 
ment of Physics at M. I. T., Chairman; Dr. 
Elmer Hutchisson, of the University of Pitts- 
burgh, Secretary; Dr. Henry A. Barton, 
Director of the American Institute of Physics; 
Dr. Edward U. Condon, of the Westinghouse 
Electric and Manufacturing Company; Dr. 
Lee A. DuBridge, University of Rochester, 
Dr. G. Failla, Memorial Hospital, New York 
City; Dr. Clark Goodman, Department of 
Physics, M. I. T.; Dr. Ernest O. Lawrence, the 
distinguished physicist of the University of 
California, who was awarded the Nobel Prize 
for the development of the cyclotron, and Dr. 
Harold C. Urey, of Columbia University, whose 
discovery of heavy water won for him the Nobel 
Prize. 

Among the distinguished scientists who were 
chairmen of the various technical sessions were: 
Dr. James B. Conant, President of Harvard 
University; Dr. Lyman J. Briggs, National 
Bureau of Standards; Dr. F. Seitz, University 
of Pennsylvania; Dr. S. C. Lind, University of 
Minnesota; Dr. C. S. Barrett, Carnegie In- 
stitute of Technology, Pittsburgh; Dr. A. C. 
Lane, Tufts College; Dr. H. S. Taylor, Prince- 
ton University; Dr. G. W. Holmes, Massa- 
chusetts General Hospital; Dr. J. H. Means, 
Massachusetts General Hospital, Harvard Uni- 
versity; Dr. L. H. Adams, Carnegie Institution 
of Washington; Dr. H. C. Urey, Columbia 
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University; Dr. G. E. Pfahler, University of 
Pennsylvania; Dr. J. C. Aub, Huntington 
Memorial Hospital, Harvard University; Dr, 
K. T. Bainbridge, Harvard University; Dr, 
G. Failla, Memorial Hospital, New York City; 
Dr. R. H. Stevens, Detroit, Mich.; Dr. J. G. 
Hamilton, University of California; Dr. Edith 
H: Quimby, Memorial Hospital, New York 
City; Dr. S. L. Warren, University of Roches- 
ter Medical School; Dr. Charles Packard, 
Columbia University; Dr. D. W. Bronk, Cor- 
nell University Medical School; Dr. D. R. 
Goddard, University of Rochester, and Dr. 
Robert J. Van de Graaff, of M. I. T. 


AMERICAN PUBLIC HEALTH 
ASSOCIATION 


The registered attendance at the Sixty- 
ninth Annual Meeting of the American Public 
Health Association and meetings of related 
organizations, held in Detroit during the week 
of October 7, was 3,187, the second largest in 
the Association’s history. Delegates came from 
every State in the Union, the District of 
Columbia, Alaska, Hawaii, Puerto Rico, Can- 
ada, Cuba, Mexico, Denmark, China, and 
New Zealand. 

The officers elected for the year 1940- 
1941 are as follows: President: W.S. Leath- 
ers, M.D., Nashville, Tenn.; President- 
elect: John L. Rice, M.D., New York City; 
Vice-presidents: Robert D. Defries, M.D., 
Toronto, Canada, Charles Edward Finlay, 
M.D., Havana, Cuba, and Selskar Gunn, New 
York City; Treasurer: Louis I. Dublin, 
Ph.D., New York City; Chairman of Executive 
Board: Abel Wolman, Dr.Eng., Baltimore, 
Md., and Executive Secretary: Reginald M. 
Atwater, M.D., New York City. 

A Committee on Public Health in the 
National Defense was appointed with the fol- 
lowing personnel: W. S. Leathers, M.D., 
Chairman; Stanley H. Osborn, M.D.; Hunt- 
ington Williams, M.D., and Abel Wolman, 
Dr.Eng. 

Among the resolutions passed was one em- 
phasizing the necessity for maintaining civilian 
health as essential in national defense and 
pledging the united support of members to the 
national defense and to the maintenance of 
health in a free people. 

The Seventieth Annual Meeting will be held 
in Atlantic City, N. J., in October, 1941. 
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THE ABDOMEN 


Diagnosis of the Acute Surgical Abdomen in Chil- 
dren. A. W. Carley. Ohio St. Med. Jour., 35, 1056- 
1058, October, 1939. 

In discussing the various pathologic entities manifest- 
ing acute abdominal pain in children, the author re- 
lates numerous cases illustrating differential diagnostic 
criteria. He mentions the importance of skiagraphy in 
differentiating between right basal chest pathology and 
appendicitis in children. The diagnostic aid of roent- 
gen examination is also considered in such conditions as 
intussusception, obstruction, and terminal ileitis. 

Srmmon M.D. 


Roentgenologic Examination of Acute Abdominal 
Lesions. J. Frimann-Dahl. Acta Radiol., 20, 438-451, 
November, 1939. 

Frimann-Dahl is of the opinion that the feasibility 
and diagnostic importance of emergency roentgenog- 
raphy of acute abdominal lesions—the ‘‘roentgeno- 
logie d’urgence”’ of the French—is still too little known 
to, and consequently too little practised by, the rank 
and file of radiologists. The author examined during 
the course of three years 488 cases of acute abdominal 
lesions which were subdivided as follows: perforated 
ulcers, 41 cases; conditions of ileus, 160 cases; volvu- 
lus of the colon, 13 cases; ureteral stones, 262 cases, and 
traumatic renal lesions, 12 cases. 

In addition, cases of pancreatitis, cholecystitis, 
paranephritis, intraperitoneal abscesses, intussuscep- 
tion, and similar conditions were occasionally observed. 

The fluoroscopic and roentgenographic examinations 
followed the technic previously described and advo- 
cated by Laurell. Intimate co-operation between the 
surgical service of the hospital and the x-ray department 
is essential. 

Ernst A. Scumipt, M.D. 


ABSCESS, PERINEPHRIC 


Perinephric Abscess. E. L. Shiflétt. 
Med. Jour., 37, 282-285, July, 1939. 

Shiflett presents a summary of his experiences with 
perinephric abscess, and clearly states that he does not 
attempt to distinguish between perinephritic, para- 
nephritic, and perinephric or perirenal abscesses. He 
considers the perinephrium as an individual organ with 
its own anatomic characteristics. From his experience, 
he is led to believe that “‘every perinephric abscess is 
preceded, sometimes for considerable periods of time, 
by an acute or chronic stage of inflammatory infiltration 
without actual necrosis and that in some instances 
a roentgen diagnosis of infection of the perinephrium 
can be made before pus is actually present.” 

These abscesses may be renal or non-renal in origin, 
each type presenting different diagnostic problems, 
and although roentgenology is a very efficient method of 
diagnosis or of localizing the abscess it is not absolutely 
foolproof. 

Aware of the difficulty of clinical diagnosis, the writer 
points out the pitfalls in roentgenologic diagnosis, 
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and emphasizes the advisability of careful interpreta. 
tion on a pathologic basis, as well as the employment 
of all available methods. In the presence of acute ure- 
teral obstruction or acute infection of the kidney or its 
capsule, the kidney shadows will appear enlarged, due 
to the edema, hyperemia, and swelling of the organ 
and its capsule. The signs which accompany such a 
lesion are psoas muscle spasm and scoliosis, with con. 
cavity to the affected side, splinting of the diaphragm 
and the lower half of the corresponding hemothorax, 
with decreased aeration of the base of the lung. Eleva- 
tion of the diaphragm, flaring of the lower ribs, displace- 
ment of the kidney and of the colic flexures, or incon- 
stant ileus localized to the involved quadrant may be 
caused by the peritoneal irritation. Sometimes all of 
these signs are present, but most often some combina- 
tion of them is found. They indicate infection in the 
kidney or its surrounding tissue. To localize the lesion, 
however, one must go further. 

Suspecting renal or perirenal pathology, pyelograms 
in anteroposterior and lateral positions are made. If 
these are normal but the kidney is found displaced for- 
ward, or if either the upper or lower pole is displaced 
forward or outward, the examiner is justified in estab- 
lishing the diagnosis of primary perinephric abscess. 
However, if the above findings are accompanied by a 
pyelogram showing any one of the various kidney in- 
fections, the diagnosis of secondary perinephric abscess 
would be correct. 

ANTONIO MayoraL, M.D. 


ANIMAL EXPERIMENTATION 


Radiography in Zodlogical Research. F. C. Fraser. 
British Jour. Radiol., 12, 432-439, July, 1939. 

Radiography is particularly useful to the zodlogical 
anatomist in studying the skeleton, as it saves long 
and tedious dissections and eliminates the possibility 
of losing small bones. The article is accompanied by 
illustrations showing the application of radiography. 

SypNnEy J. Haw ey, M.D. 


The Biological Measurement of Gamma Rays in 
“Equivalent Roentgens’” with Mouse Sarcoma as the 
Test Object. Kanematsu Sugiura. Am. Jour. Cancer, 
37, 445-452, November, 1939. 

Small fragments of the tumor were placed in a special 
moist cellophane chamber and irradiated with 200 kv. 
x-rays at 50 cm. distance with 0.5 mm. copper and 1.6 
mm. aluminum filter, 30 ma.,and 59r/min. Other frag- 
ments of the tumor were irradiated with radon placed 
in containers of platinum of 0.5 mm. thickness in a 
bakelite sphere at a distance of 1 cm. 

A dose of 500 r had no effect on the tissue when it was 
transplanted, but with 3,000 r the viability of the 
tumor was completely destroyed. 

Irradiation with 5,000 and 10,000 millicurie-minutes 
had no appreciable effect, but 30,000 millicurie-minutes 
destroyed completely the viability of the tumor. 

The survival curves obtained for 200 kv. x-rays and 
gamma rays showed an almost identical course, indi- 
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cating that the nature of the effect produced by hard 
x-rays and gamma rays on Mouse Sarcoma 180 ir- 
radiated in vitro is essentially the same. An “‘equiva- 
lent roentgen” value for gamma rays of from 96 to 114 
r/min./gm. was obtained for the standard conditions 
of 1 cm. distance from an effective point source of 
gamma radiation with a filtration of 0.5 mm. platinum. 
Haro_p O. PETERSON, M.D. 


Effect of Thymus Transplants on Tumor Growth. 
Maynard Murray. Jour. Lab. and Clin. Med., 24, 
1247-1250, September, 1939. 

The author reports the inoculation of a number of 
rats with a transplantable tumor of the breast. He 
then transplanted thymus from rats and dogs into the 
cancer rats and found the thymus transplant to exert 
marked inhibition of tumor growth, causing the 
tumors to be absorbed, in a high percentage of cases. 
Calf thymus did not show much effect. The thymus 
was observed uniformly to be extra large in rats found 


immune to tumor transplants. 
A. Warp, M.D. 


The Effect of a Single Dose of X-rays on the Bone 
Marrow of the White Mouse. H. Langendorff and 
W. Papperitz. Strahlentherapie, 65, 624-629, 1939. 

The authors exposed the entire body of three-month- 
old white male mice to roentgen rays given in one sitting 
(180 kv., 4 ma., 0.5 mm. Cu, 21 r/min.; dose admin- 
istered, 400 r). After the normal figures for the bone 
marrow of the mouse had been established, the irra- 
diated bone marrow was studied histologically, begin- 
ning 30 minutes after the exposure and up to 100 days 
later. The changes observed are recorded in graphs 
and cover the variations of the various elements found 
in the bone marrow. It appears that the reaction 
occurs in cycles, definite karyolysis being seen as early 
as two or three hours following the exposure. Approxi- 
mately 100 days following irradiation, the normal 
status of the bone marrow has been established. 

Ernst A. PoHLe, M.D., Ph.D. 


The Effect of Gamma Radiation on Cells in vivo.— 
Part II. A. Gliicksmann and F. G. Spear. British 
Jour. Radiol., 12, 486-498, August, 1939. 

In Part I it was shown that there was a diminution in 
mitosis followed by degeneration in the cells of tadpoles 
after a single exposure to gamma rays. From this it 
was concluded that the radiation unfitted the cells for 
division. To check the conclusions from Part I, fasting 
tadpoles and those kept at low temperatures were irra- 
diated. 

Fasting greatly modifies the effect of radiation by re- 
ducing the number of actual and potential dividing cells. 
Therefore, in the fasting animal there should be a de- 
crease in the amount of degeneration. This was con- 
firmed by the experiments. When animals were irra- 
diated during the fasting period, subsequent feeding 
was followed by an immediate appearance of a few de- 
generate cells followed by a slight rise in mitosis in five 
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days. This rise is appreciably less than in unirradiated 
animals. The appearance of degeneration before mi- 
tosis suggests that breakdown occurs at a very early 
stage of pre-mitotic activity. If two weeks, fasting 
follows irradiation, no degeneration appears during the 
first three days of feeding. 

When a dose of radiation sufficient to produce marked 
degeneration in an animal at room temperature is given 
to chilled animals, no degeneration is seen as long as the 
animal is kept cold, but when it is brought to room tem- 
perature degenerated cells appear in about six hours. 

These results confirm the conclusions drawn from 
earlier experiments, namely, that degeneration seen 
after relatively small doses of radiation is correlated 
with the presence of potentially dividing cells which are 
unable to accomplish mitosis owing to damage caused 
by the exposure and breakdown on attempted division. 

SYDNEY J. HAwLey, M.D. 


The Avoidance of X-ray Leukopenia. C. Carrie and 
O. Schnettler. Strahlentherapie, 66, 149-154, 1939. 

The authors studied the effect of vitamin C on the 
prevention of roentgen leukopenia in rabbits. It ap- 
peared that large doses of vitamin C may produce 
leukocytosis and that if leukopenia developed during 
irradiation it was considerably improved by vitamin C 
medication. For that reason the authors recommend 
its administration before irradiation. 

Ernst A. PonLe, M.D., Ph.D. 


Biological Effects of Gamma _ Radiation.—Series 
II. S. Russ and G. M. Scott. British Jour. Radiol., 
12, 440,441, July, 1939. 

Male and female rats were exposed to gamma radia- 
tion continuously for 168 days, except for two consecutive 
days each week. The dose is estimated at 1,480 r for 
each rat. The death rate for the irradiated rats was 
45.8 per cent and for the controls, 14.8 per cent. The 
irradiated rats aged more quickly. The breeding power 
of the irradiated rats was greatly diminished. Abor- 
tions were frequent. Many offspring died at birth. 

SYDNEY J. HAw.ey, M.D. 


APPARATUS 


An Optical Device for the Accurate Alignment of an 
X-ray Beam. W. V. Mayneord. British Jour. Radiol., 
12, 257, 258, May, 1939. 

A Simple Apparatus for the Rapid Positioning of 
Certain Deep Therapy Cases. S. B. Adams. British 
Jour. Radiol., 12, 259, May, 1939. 

These two articles describe similar apparatus by 
which the patient may be correctly aligned with the 
beam by means of an optical arrangement which shows 
the emergent beam accurately. 

SypNnEY J. HAwLey, M.D. 


Stereoradiography in Head Injuries. Ernst Bau- 
mann. Schweiz. med. Wchnschr., 69, 930, Oct. 14, 
1939. 

The necessity of roentgen study in head injuries is 
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unquestioned, but too great economy in the use of films 
may greatly reduce the value of such work. Stereo- 
scopic studies in at least two planes are essential. Ex- 
pensive stereoscopes may be dispensed with; one can 
improvise such equipment quite readily. Stereoscopic 
vision can be easily learned with a little practice. The 
improvement in accuracy of results thus obtained in 
the study of head injuries would demand the increased 
employment of stereoscopy. 
Lewis G. Jacoss, M.D. 


A Radium Needle-threading Apparatus. R. Kaye 
Scott. British Jour. Radiol., 12, 559-561, September, 
1939. 

Directions are given for making a lead block which 
holds various sized needles with only the eye showing 
and which gives the operator protection. 

SypNEY J. Hawtey, M.D. 


A Radium Plaque Accessory. R. Kaye Scott. 
British Jour. Radiol., 12, 562, 563, September, 1939. 

Directions are given for making a lead block which 

holds a radium plaque while applying the rubber cover 
so that the operator’s fingers are not unduly exposed. 
SypNEY J. Haw ey, M.D. 


A Dose Contour Projector and its Application to 
Three-dimensional Radiation Distributions. W. V. 
Mayneord. British Jour. Radiol., 12, 262-268, May, 
1939. 

An apparatus is described by means of which it is 
possible with the depth dose curves in common use to 
determine the distribution of radiation in three dimen- 
sions. It is also possible to determine the distribution 
along a plane not parallel to the central ray. 

The application and the curves derived are discussed 
in the succeeding papers in the same issue of the 
British Journal of Radiology. 

SypnEY J. HAw_ey, M.D. 


Arrangements for the Use of the 600 kv. Tube of the 
Institute for Cancer of the Faculté de Médicine de 
Paris. J. Belot and L. Dauvilliers. Bull. et mém. 
Soc. de radiol. méd. de France, 27, 62-67, February, 
1939. 

In this article the authors describe the mounting of a 
600 kv, oil-cooled tube previously described (Jour. de 
radiol. et d’electrol., p. 457, October, 1937) and the ar- 
rangment of the operating controls. 

Operating at 80 cm. S.T.D., 500 kv., 10 ma., filter of 
2 mm. Cu plus the inherent filtration, the output is 45 r 
per minute. The depth dose at 10 cm. in a rice phan- 
tom is 54 per cent. 

S. R. Beatty, M.D. 


BILIARY TRACT 


Unusual Appearances of the Biliary Tract. P. Por- 
cher. Arch. d. mal. de l’app. digestif, 29, 213-216, 
February, 1939. 


Among the unusual cases which have been brought 
to the author’s attention is one in which the entire bjfi- 
ary tract is outlined by air or gas. Such a condition 
could be caused by a fistula between the biliary tract 
and intestine, by insufficiency of the ampulla of Vater, 
or by the presence of gas-forming organisms. In an- 
other case, a type less rare in his experience, just such 
an insufficiency of the sphincter and ampulla was re- 
peatedly demonstrated after a barium meal. 

In another patient, who coughed up bile on occasion, 
a_ biliary-pleural-bronchial fistula could be demon- 
strated. The patient seemingly suffered no ill effects, 

S. R. Beatty, M.D. 


End-results Following Common Duct Obstruction, 
Fred M. Douglass. Ohio St. Med. Jour., 35, 938-943, 
September, 1939. 

The author reviews a series of 209 cases of common 
duct disease which were operated on, 93 cases of which 
were studied by post-operative cholangiography with 
opaque oil. The usual technic was injection of bromi- 
nol 20 c.c. by gravity, the tenth or twelfth post-opera- 
tive day, under fluoroscopic observation, and checking 
this study with roentgenograms. 

The surgical problem involves the removal of the 
biliary obstruction; treating and managing the infection 
in and around the biliary duct system; establishing free 
flow of bile into the intestinal tract, and, lastly, prevent- 
ing recurrence of the original disease. Douglass first re- 
ported his experience with cholangiography in 1932, 
and with further use has found it invaluable in follow- 
ing the course of these patients. He feels that pre- 
operative preparation is important, especially the ad- 
ministration of fluids, glucose, blood, vitamin K, 
and bile. Surgery should be performed without delay. 
The use of biliary drainage has been the only effective 
method in his experience in treating cholangeitis and 
hepatitis. The longer the history of symptoms, the 
more chronic and widespread are these changes in the 
hepatic radicles and the liver itself. 

M.D. 


BONE DISEASES (DIAGNOSIS) 


Osteopsathyrosis (Fragilitas Ossium), with Report 
of a Case. H. H. McGarry. Canadian Med. Assn. 
Jour., 41, 354-356, October, 1939. 

Osteopsathyrosis in a baby one day old is reported. 
Multiple fractures, some with callus formation, were 
noted on films made 12 hours after birth. 

Microscopic study of one fracture site showed old 
hemorrhage together with new bone formation. This 
finding suggests that the fracture occurred two or three 
weeks prior to birth. 

M. L. Conne tty, M.D. 


Two Cases of Primary Osteomyelitis of the Pubic 
Bone. John J. Dinan. Canadian Med. Assn. Jour., 41, 
436-442, November, 1939. 

The author presents a table of 34 cases of primary 
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osteomyelitis of the pubes reported from 1883 to 1937. 
Two personally observed cases are added. 

Case 1. A girl, 16 years of age, fell astride the corner 
of a table. On admission to the hospital 14 days later, 
films of the pubes and other pelvic bones showed noth- 
ing unusual. Films seven days later revealed necrosis 
of the body of the left pubic bone. Surgical procedure 
followed. Her condition became worse, and within 
three weeks the major part of the pubic rami was in- 
volved. The body and rami of the left pubic bone were 
resected. In the fifth month of the disease, the left 
ischium and part of the left ilium were removed. In 
the seventh month the patient died. Permission for 
autopsy was not obtained. 

Case 2. Two weeks before admission to the hospital, 
a 34-year-old woman had aborted a five months’ 
pregnancy. After a stormy course of extensive pelvic 
cellulitis and thrombophlebitis, recovery occurred. 
Two weeks later pain occurred in the pubic region. A 
provisional diagnosis of osteomyelitis was confirmed 
by x-ray findings of rarefaction in the right pubic bone. 
Operative interference was immediate and radical. 
Recovery was uneventful. 

In reviewing the cases, the author believes the results 
were probably more favorable in the second case due 
to earlier and more radical surgical procedure. 

M. L. ConneELty, M.D. 


Osteochondritis Dissecans. R. C. Burr. Canadian 
Med. Assn. Jour., 41, 232-235, September, 1939. 

Osteochondritis dissecans is most commonly found 
in the knee joint, lateral to the medial condyle of the 
femur. Other sites reported are the medial condyle 
and capitellum of the humerus, highest point of femoral 
head, and in the shoulder. Involvement of the ankle 
has been described in a few cases. 

The author presents one case of osteochondritis of 
the knee and two of the ankle. Diagnosis of the knee 
and one ankle was confirmed by surgery. The lesion 
in the knee presented a typical picture. In the ankles, 
the superior medial articular surface of the talus was 
involved. This is the site in previously reported cases. 

M. L. ConneE.ty, M.D. 


The Significance of Asymmetry of the Pori Acustici 
as an Aid in Diagnosis of Eighth Nerve Tumors. John 
D, Camp and Earl I. L. Cilley. Am. Jour. Roentgenol. 
and Rad. Ther., 41, 713-718, May, 1939. 

Individual bones, totalling 509, were examined and, 
of this number, 250 pairs were used for comparative 
study. Roentgenograms of the bones were made in 
pairs, using two positions: the first, with the bones hori- 
zontal and in close contact with the film; the second, 
with the bones at an angle of 45 degrees with the film 
so that the long axis of the porus acusticus was parallel 
with the film. A .arget-film distance of seven feet was 
used. The porus acusticus was, at most, 1.5 in, from 
the film and thus the measurements are accurate to 
within 0.2mm. The best position is the anteroposterior, 
which throws the pyramids into the orbit. 


The shape of the canal was divided into four groups: 
straight, narrowed medially, narrowed laterally, and 
oval. The porus acusticus was considered straight 
when the diameter varied not more than 0.5mm. The 
variation in the diameter was marked, varying from 
2.5 to 11 mm. 

In 250 cases comparing the right side with the left 
in the same skull, considerable variation was found 
both in size and shape, the diameter varying up to 
2.5 mm. 

Examination of specimens at necropsy revealed that 
the thin posterior wall of the internal meatus was 
usually destroyed to some extent by the tumor mass 
which caused dilatation of the porus with consequent 
shortening of the canal. The depth in a number of 
cases was measured directly and varied from 3 to 16 
mm. In the same skull it varied up to 5 mm. The 
diameter of the mesial end varied up to 2.5 mm. 

Ten cases of acoustic neuromas are cited. In the 
majority, the porus acusticus is dilated and the apex 
markedly thinned. The most marked bone changes 
occurred in patients who gave the shortest histories. 
Although roentgen examination may help, it cannot 
rule out the presence of a tumor. The occasional 
presence of erosion and elevation of the petrous ridge 
and changed shape of the porus acusticus afford sup- 
porting evidence 

S. M. Atkins, M.D. 


A Roentgenologic Study of the Course of Tuberculosis 
of the Pubis. Giovanni Codecad. Arch. di Radiol, 15, 
17-33, January-April, 1939. 

The author presents 22 roentgenograms of this lesion 
which occurred in 5 per cent of 2,000 cases of osteo- 
articular disease, studied in Pavia, and from them he 
concludes that the diagnosis can be made only by 
collaboration of clinician and roentgenologist. 

T. Leppy, M.D. 


A Case of Osteopoikilosis. Melot and Massa. 
Bruxelles-med., 19, 544-547, Feb. 26, 1939. 

The authors report a case of osteopoikilosis in a wo- 
man 28 years of age. The condition was discovered in- 
cidental to pyelography, consequent to a history of 
urinary infection. The pelvis and sacrum were par- 
ticularly involved but only the cranial bones were free. 
The serum calcium was 11.4 mg. per cent, inorganic 
phosphorus 2.9 per cent, and the phosphatase (Roberts), 
5.3 units. 

The subject of osteopoikilosis is discussed briefly. 

S. R. Beatty, M.D. 


Slowly Progressive Pneumococcic Osteomyelitis. 
Raphael de Barros and Ney Penteado de Castro. 
Ann. paulist. de med. e cir., 38, 163-168, September, 
1939. 

The authors report the case of a 37-year-old female 
who when 12 years of age was taken ill with cough, pain 
in the thorax, high fever followed, in a few days, by in- 
tense pain in the right coxofemoral articulation, right 
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wrist, and right shoulder. These areas became edema- 
tous and very tender, developing into abscesses which 
suppurated freely. Fistulous openings developed, 
through which occasional sequestre came out. She 
was confined to bed for one year. The fistulous open- 
ings would close, at which time the pain would return 
and not be relieved until drainage was re-established. 
The illness has lasted for 25 years. Bacteriologic 
studies of the pus have yielded pure cultures of pneumo- 
cocci. As the course of the sickness has been continu- 
ous, it is safe to assume that these bacteria were the 
original etiologic factor. Roentgenologic examination 
reveals that there is osteomyelitis as well as arthritis of 
the hip, wrist, and shoulder. 
ANTONIO Mayorat, M.D. 


Charcot’s Joint. K. K. Sherwood and L. R. Hutch- 
ins. Northwest Med., 38, 257-260, July, 1939. 

The authors, in the opening paragraph of this essay on 
Charcot’s joint, state: “While the diagnosis may be 
made in the advanced case by casual inspection, its 
early diagnosis is dependent upon a thorough examina- 
tion and accurate observation of the reactions of the 
patient.”” This statement is of special interest to the 
roentgenologist who quite often gets the first oppor- 
tunity for a correct diagnosis and who may be misled 
to mistake a Charcot’s joint for an osteo-arthritis, or 
vice versa, if he relies solely on roentgenograms. The 
etiology is generally believed to be repeated trauma toa 
trophic joint, although a single sudden trauma may 
precipitate the joint lesion. The discovery of neurologic 
symptoms may precede or follow the discovery of the 
bone changes. 

The incidence is given as from 5 to 10 per cent in 
tabetics and 25 per cent in cases of syringomyelia. The 
writers found a positive blood Wassermann in 80 per 
cent of their cases, and caution against being misled by 
negative findings. They emphasize the disparity be- 
tween the patient’s complaints and the physical find- 
ings, this being especially striking when the roentgeno- 
grams are studied. 

AnTONIO Mayorat, M.D. 


Deutschlander’s Disease (Pied Forcé). F. Halpern. 
Schweiz. med. Wchnschr., 69, 664, 665, July 22, 1939. 

The author reports two cases of fracture of the second 
metacarpal without trauma (Deutschlander’s disease, 
pied forcé, march foot). In discussing the disease, he 
divides it into two classes (after Zeitlin), the chronic or 
subacute, which shows a weakened foot balance, con- 
centric hypertrophy of the bones with increase in 
transverse diameter, coarsening of the spongiosa, and 
thickening of the cortex, and the acute, which shows a 
spindle- or globular-shaped shadow around an infrac- 
tion. The disease occurs only in abnormal feet. Mor- 
ton describes four diagnostic signs: 

1. Thickening of the second or third metatarsal. 

2. Hypermotility of the first metatarsal, with in- 
creased intertarsal spaces. 

3. Shortening of the first metatarsal. 
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4. Dorsal displacement of the sesamoids. 

Since the first metatarsal is normally shorter than 
the second, the author stresses that the shortening 
must be of abnormal degree. A brief statement as to 
the mechanics of the fracture is included. 

Treatment is usually by rest, but the author obtained 
satisfactory results with properly fitted shoes containing 
an arch support for flat feet. 

L. G. Jacoss, M.D. 


The Diagnosis of Schiiller-Christian’s Disease. A. 
Schiiller. British Jour. Radiol., 12, 225-228, April, 
1939. 

The surest criterion for the diagnosis of this condition 
is the finding of xanthomatous tissue and the chemical 
proof of cholesterin-containing lipoids in the diseased 
areas. Biopsy is not always possible. The important 
clinical signs are: predilection for childhood, though it 
may be seen in adults; insidious onset; remissions; 
onset usually in the skeleton. 

The x-ray examination shows multiple areas of de- 
struction in the skull. Other bones may be involved, 
especially the pelvis and ribs. Occasionally single de- 
fects are seen, then the diagnosis is difficult. 

The differential diagnosis between Schiiller-Christian’s 
disease and syphilis, tuberculosis, cancer, myeloma, 
osteitis fibrosa cystica, and suppurative osteomyelitis 
must be made. 

The healing process may produce hyperostosis. 

Three illustrative cases are quoted. 

SypNEY J. HAWLEy, M.D. 


CALCIFICATION 


Interstitial Calcinosis: Report of a Case and Re- 
view of the Literature. Bernard I. Comroe, George 
W. Chamberlin, and F. William Sunderman. Am. 
Jour. Roentgenol. and Rad. Ther., 41, 749-757, May, 
1939. 

The case reported is that of a white male, aged 62. 
Non-tender nodules which had appeared over the small 
joints, as well as in other soft parts, after local trauma, 
were radiopaque. They consisted of gray cheesy ma- 
terial containing calcium, phosphorus, and magnesium 
in the usual proportion for calcified structures in the 
body. Autopsy revealed bilateral pyelonephritis, be- 
nign prostatic hypertrophy, normal parathyroids and 
bone marrow. 

Calcinosis refers to the deposition of calcium salts 
in the skin and subcutaneous tissues. Its etiology is 
unknown and it has been noted in diseases like sclero- 
derma, Raynaud’s, chilblains, acrocyanosis, and muscu- 
lar fibrosis. No differences in the lesions have been 
observed between those of calcinosis circumscripta 
and calcinosis universalis. 

At onset, the nodules may be tender and movable; 
later, when they enlarge, they may become fixed. 
The generalized form is most frequently seen in chil- 
dren, its course being slow, and, in the later stages, it 
may result in muscular atrophy, contractures, and anky- 
losis. 
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Roentgenologically, these calcified nodules are not 
connected with bone, the bones show no demineraliza- 
tion, and arthritic changes are usually absent. In the 
adult, health is not impaired nor life shortened. In 
the general form, prognosis is poor and treatment un- 


satisfactory. 
S. M. Atkins, M.D. 


CALCULI 


Factors in Recurrence of Renal Calculi. Charles 
C. Higgins. Jour. Am. Med. Assn., 113, 1460-1465, 
Oct. 14, 1939. 

Recurrent renal calculi may be of either one of the 
following two types: (1) True recurrence or the forma- 
tion of a calculus after complete removal of the original 
stone; (2) false recurrence, or a persistence of stones or 
fragments of a calculus overlooked at the time of opera- 
tion. A small calculus may be so overlooked, especially 
if multiple stones are being removed. Unless a roent- 
genogram is secured before the patient is dismissed 
from the hospital, a recurrence, either asymptomatic 
in type or productive of renal colic, noted by roentgen 
studies months later, may be misconstrued as a true 
recurrence or a stone that formed de novo, whereas it is 
really a false recurrence. A roentgenogram should be 
secured of the exposed kidney at the time of operation. 

Many factors may be associated with the formation 
of recurrent renal calculi. An intensive pre-operative 
investigation is required in each individual case to as- 
certain the factor or factors instrumental in the pro- 
duction of the primary calculus. Their correction and 
eradication at the time of operation or in the post- 
operative routine is rewarded by a reduction in the 
incidence of recurrence. In addition, control of the pH 
of the urine by the high vitamin A acid ash or alkaline 
ash diet, depending on the chemical constituents of the 
stone removed at operation, is attended by a pro- 
nounced decrease in the incidence of recurrent forma- 
tion of calculi. 
f CHARLES G. SUTHERLAND, M.D. 


Calcium and Phosphorus Excretion in the Urine of 
Patients with Renal or Ureteral Calculi. R.H. Flocks. 
Jour. Am. Med. Assn., 113, 1466-1471, Oct. 14, 1939. 

Two groups of factors may be considered as funda- 
mental in the pathogenesis of renal stone: (1) those fac- 
tors which so change the nature of the renal substance 
as to favor precipitation of the crystalloids within it, 
and (2) those factors which favor the precipitation of 
crystalloids in the urinary passageway. Either or both 
factors may be operant at the same time or at different 
times, 

Damage to the kidney substance predisposing to the 
Precipitation of crystalloids is of importance in many 
cases. Precipitations of this sort appear experimen- 
tally and clinically in vitamin D ‘‘poisoning” and in hy- 
Perparathyroidism. In both these conditions there is 
an increased urinary calcium excretion. This excessive 
excretion may be the underlying factor, at at least a very 
important factor, in the formation of these calcium de- 
Posits. Vitamin A deficiency may act by destroying 


the vitality of the renal epithelium, thus permitting the 
precipitation of calcium and phosphorus within it. 
Infection in the renal pelvis itself and obstruction to the 
outflow of urine from the pelvis may likewise damage 
the kidney substance. 

A study was made of the urinary excretion of calcium 
and phosphorus under fixed conditions in a group of 35 
patients with renal calculi. In 23 of these high urinary 
calcium excretion was found. In three of 12 with low 
urinary calciums there was a history suggesting in- 
creased urinary excretion of calcium at a time when the 
calculi probably started. Two of the latter group 
showed clinical evidences of hyperparathyroidism. 

CHARLES G. SUTHERLAND, M.D. 


CANCER 


Changes in the Radiologic Picture in the Course of 
Roentgen Therapy of Metastatic Cancer of the Breast. 
LaMarque, Bétoulieres, and Guibert. Bull. et mém. 
Soc. de radiol. méd. de France, 27, 106-113, February, 
1939. 

Cancer of the breast produces three radiologic types 
of metastatic involvement of the bone: osteolytic, 
osteoplastic, and a mixed type. The picture in the 
osteoplastic type does not change even after sympto- 
matically effective irradiation. 

Recalcification of the usteolytic types appears in the 
following three ways: 

1. Reappearance of normal outline and structure. 

2. Recalcification with persistence of any deformity 
that has occurred. 

3. Recalcification of atypical forms often giving rise 
to amorphous deposits of osteoid tissue with varying 
amounts of calcium. 

Two cases illustrating the beneficial effects of roent- 
gen therapy in cancer of the breast are presented. No 
case of metastatic cancer not im extremis should be de- 
nied irradiation. ‘‘Would one refuse digitalis to the 
cardiac because the heart lesion cannot be cured?” 

S. R. Beatty, M.D. 


Pulmonary Cancer in a Brother and Sister. Milan 
Smokvina and Dinko Sucic. Radiol. Glasnik, 3, 70-78, 
June, 1939. 

The authors describe two cases, that of a 46-year-old 
bank employee and his 56-year-old sister, who pre- 
sented bronchial carcinomas extending into the upper 
lobes. Their mother had died of cancer of the uterus. 
Heredity is considered an essential factor in the develop- 
ment of these cancers. 

Ernst A. Scumipt, M.D. 


Teleroentgen Therapy in the Treatment of Cancer. 
Vincent Paschetta. Bull. et mém. Soc. de radiol. méd. 
de France, 27, 100-102, February, 1939. 

The author is now convinced of the favorable effects 
of teleroentgen therapy on the general state of the can- 
cer patient. There is a definite improvement in most 
cases and temporarily the progress of the disease is 
stayed. 
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This effect must be due to some alteration of the bio- 
chemical processes of the body. If this is so it may be 
potentiated by some induced change in these processes 
combined with roentgen therapy. 

Injection of cynnozyl and sterandryl have been of 
little value, but with choline the author has noted aug- 
mentation of the beneficial effects of teleroentgen ther- 
apy. 

Irradiated (ultra-violet) choline has not produced any 
greater effect. The number of cases treated has been 
insufficient to allow the development of definite con- 
clusions. Such investigations should be carried out as 
generally as possible. 

S. R. Beatty, M.D. 


Uterine Cancer: Roentgen-ray Therapy. Daniel 
G. Morton. California and West. Med., 51, 298-302, 
November, 1939. 

This paper covers very completely the method which 
the author follows in the treatment of uterine cancer 
by x-ray and radium. His cases are tabulated and the 
end-results given in a table of 270 patients. His dis- 
cussion on the reactions which these patients show is of 
value and his method of treating these complications 
of interest. His summary and conclusions are as 
follows: 

“One hundred cases of cervical cancer in which high 

voltage roentgen radiation was employed as a part 

of the treatment have been analyzed. Only 32 of 
these patients were treated more than five years ago. 

The early results indicate improvement over those 

obtained with radium alone. While we believe that 

we may infer that roentgen radiation is a valuable 
part of the treatment of cervical cancer, the small 
number of cases does not permit definite conclusions. 

Severe immediate reactions to roentgen radiation 

occurred in about one-fifth of the cases. The major- 

ity of these followed supervoltage radiation and oc- 
curred when more than 3,000 r per field was given. 

There were six deaths associated either directly or 

indirectly with roentgen therapy.” 

Conclusions.—(1) High voltage roentgen radiation is 
of value in the treatment of cervical cancer. (2) 
Roentgen therapy carries a morbidity and mortality. 

JaMEs J. Ciark, M.D. 


The Tumor Clinic of the Cincinnati General Hos- 
pital: 


A Record of its First Decade. William M. 
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Millar and Minnie Landen. Ohio St. Med. Jour., 35, 
1069-1074, October, 1939. 

The authors review the growth, development, and 
affiliation with both teaching and social service instity- 
tions of this tumor clinic. This pooling of resources 
allows for adequate study, therapy, and follow-up of 
all tumor cases in the locality with the use of radium, 
surgery, and x-ray facilities. Centralization allows 
for adequate follow-up and statistical studies. In the 
10 years from 1928 to 1938, 1,099 cases of carcinoma 
were diagnosed and treated; 1,502 other patients re- 
ferred as suspect carcinoma cases were proven to be 
non-cancerous. Of the cases treated, 59 survived 
three-year periods and of these 20 are grouped as five- 
year cures. Although this percentage is low and covers 
a wide variety of malignant diseases, one must take 
into account the high percentage of far advanced cases 
seen in this type clinic and realize the extensive pallia- 
tive effect of adequate therapy in these cases. 

Smmon M.D. 


Dental Lesions Observed after Roentgen Therapy 
in Cancer of the Buccal Cavity, Pharynx, and 
Larynx. J. A. del Regato. Am. Jour. Roentgenol. 
and Rad. Ther., 42, 404-410, September, 1939. 

Usually dental lesions appear slowly over a course 
of four or five years and may or may not be painless. 
They seem to be produced by an indirect mechanism 
because very often they are observed in patients whose 
teeth or maxilla have not been irradiated. 

Grossly these lesions are notably (a) a superficial 
caries of the neck of the tooth which extends around 
the tooth and finishes by an amputation at the gum 
line; or it extends over the entire surface of the tooth; 
(6) an early wearing away of the incisal edges or oc- 
clusal surfaces of the tooth with progressive diminution 
in its height. 

Such lesions may end in necrosis of the maxilla of 
more or less serious consequence which may endanger 
the life of a patient who otherwise seems to be cured. 
In the more favorable cases, the patients are unable 
to masticate for a considerable length of time and must 
wait for spontaneous elimination of roots before they 
can wear a denture. 

In awaiting the time when one can avoid the pro- 
duction of these lesions by modifications of technic in 
roentgen therapy, a preliminary extraction of the 
greater number of teeth is a prudent procedure. 

S. M. Arxins, M.D. 
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Holman and P. Pierson, July, 1 

Carcinoma of lung, Primary: report of two cases, C. H. 
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Ferris, Sept., 385. 

Pneumonitis, Lipoid, B. R. Kirklin, Sept., 261. 
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tumor, I. Posner and A. D. Piatt, July, 7 
PARASITES 
Liver and spleen, Parasites of: radiologic and anatomo- 
study, with reference to pentastomes 


(ab.), G. Bignami and G. M. Secomandi, July, 125. 
PARATHYROID 
x- —, therapy of hyperparathyroidism, E. A. Merritt and 
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(ab.), J. A. Huet, July, 124. 
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C. Quinby and G. Austen, r., Aug., 259 
PYLEPHLEBITIS. See Portal Vein, ‘eihenanatlan. 


QUIMBY, EDITH H., Honors conferred upon, July, 104. 


RADIATION 

Alchemy, New, M. A. Tuve, Aug., 176. 

Arbacia punctulata eggs, Cleavage delay in, irradiated while 
closely packed in capillary tubes, I. Cohen, Nov., 561, 
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Cancer therapy, Differentiation of surgical and radiothera- 
peutic applications in (ab.), L. Schénbauer, July, 120. 
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Ovarian dysfunctions, Radiation therapy in (ab.), F. B. 
Bogart, Oct., 5 

Radiation therapy, Report on medical progress (ab.), R. 
Dresser, Sept., 386. 

Scattered radiation and variations of roentgen output of 
x-ray generators in practice (ab.), W. Stenstrom and I. 
Vigness, July, 113 

Standardization Committee, Technical Bulletin No. 1, 
Radiological Society of North America, E. H. Quimby and 

C. Laurence, Aug., 138. 

Thorium dioxide as aid in differential diagnosis of pyle- 
phlebitis, H. Koster, Dec., 

Three-dimensional radiation distributions, Symposium on 
(ab.), J. Honeyburne, L. F. Lamerton, D. W. Smithers, 
and W. V. Mayneord, Sept., 386. 

Tumor, Study on action at ‘distance of inflammation on 
growth and radiosensitivity of malignant (ab.), S. Sasaoka, 
July, 113. 

X-rays—their influence in pure and applied science (ab.), G. 
Shearer, Sept., 

effects 

Biological bog of gamma radiation—Series II (ab.), 5 
Russ and G. M. Scott, Dec., 755. 

Cells in vivo.—Part II, Effect of gamma radiation on (ab.), 
A. Gliicksmann and F. G. Spear, Dec., 755 

Effects of irradiation, Further studies on, on proliferation 
and metabolic processes of normal and malignant tissues. 
IV.—Effects produced by different dosage rates of x-ray 
radiation on proliferation of various tissues grown in 
vitro, A. Goldfeder, Aug., 210. 

Intensity of radiation and selective action (ab.), J. van 
Roojen, Nov., 647. 

Living matter, Contribution to problem of point of attack 
of rays on (ab.), B. Bellucci, Nov., 


; 
4 
4 
a 
3 
= ; 
2 
‘ 
‘ 
Fe 


1940 


ential qj. 
b.), R.A, 
B. Sten. 
in use of 
tie (ab.), 
der with 

aslow, 


calculous 
ab.), W. 


while 
61, 
atoms 
E. Ber. 
iothera- 
120. 


amous: 
Nuttall, 


(ab.), 
my in 
factors 
» July, 
tion in 
Its ob- 
|, Oct., 


ur dis- 
, Oct., 


volt- 


sional 
, 756. 
32. 
valent 


ation 


adia- 
1 and 


Vol. 35 


ickness 
a en following 200 kv. therapy, Treatment of radiation, 


Z. A. Johnston, Aug., 192 


RADIO-ACTIVITY 
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Military radiology (ed.), J. T. Case, Nov., 634. 
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“Know thyself,”” R. E. Myers, Aug., 236. 
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Burnt tube of radium, History of: practical deductions 
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ROENTGEN RAYS, burns and _ injuries 


Eruption, Skin, caused by x-ray therapy on endocrine gland 
(ab.), S. Bray, Nov., 648 


Sarcoma, Contribution to question of roentgen (ab.), U. 


Cocchi, Nov., 648. 
Traumatic radiation combination injuries (ab.), V. Lundt, 
Nov., 648. 
X-ray burn, ab. (Medical Advisory Committee,) Nov., 647. 


calibration 


X-ray developer, Calibration of, G. M. Busanovich, Oct., 
407 


effects 


Bone marrow of white mouse, Effect of single dose of x-rays 
on (ab.), H. Langendorff and W. Papperitz, Dec., 755. 

Cleavage delay in Arbacia puntulata eggs irradiated while 
closely packed in capillary tubes, I. Cohen, Nov., 561. 

Goldfish as new biologic test object in experimental radia- 
tion therapy, F. Ellinger, Nov., 563. 

Normal and malignant tissues, Further studies on effects 
of irradiation on proliferation and metabolic processes of. 
IV.—Effects produced by different dosage rates of x-ray 
radiation on proliferation of various tissues grown in vitro, 
A. Goldfeder, Aug., 210. 

Quality of roentgen rays: effect on tissue dose, and clinical 
importance, R. R. Newell, Oct., 402. 

Skin and tissue reactions to hard and soft roentgen rays, 
Difference in (ab.), A. Frank, Sept., 390. 

Skin, Sensitivity of, to roentgen rays and its dependence of 
central and peripheral nervous system (ab.), H. Bade, 
Sept. 390. 


examination 


Abdomen, Diagnosis of acute surgical, in children (ab.), 
A. W. Carley, Dec., 754. 

Abdominal lesions, Roentgenologic examination of acute 
(ab.), J. Frimann-Dahl, Dec., 754. 

Abscess, Perinephric (ab.), E. L. Shiflett, Dec., 754. 

Adrenal glands, Visualization of, by air injection (ab.), N. W. 
Roome, July, 122. 

Appendiceal lithiasis, Unusual case of multiple, J. Shahan, 
July, 89. 

Appendicitis, X-ray as aid in diagnosis of chronic (ab.), L. D. 
Hill, Jr., July, 114. 

Arthritis of spine, Contribution to knowledge of Scheuer- 
mann’s disease combined with chronic (ab.), A. H. Lem- 
merz, July, 129. 

Biliary tract, Unusual appearances of (ab.), P. Porcher, 
Dec., 756. 

Bone angles, Normal, and roentgen report, R. G. Van Nuys, 
Aug., 

Bone, Increased and decreased density of, with special 
reference to fibrosis of marrow (ab.), H. A. T. Fairbank, 
July, 115. 

Bone, Metastasis to, from carcinoma of gastro-intestinal 
tract, J. J. Stein, Oct., 486. 

Brachyphalangy, Familial, M. D. Sachs, Nov., 622. 

Breast, Diagnosis and management of carcinoma of (ab.), 
N. F. Hicken, July, 117. 

Bronchography (ab.), E. J. G. Glass, July, 125. 

Caisson disease of bone, Roentgen findings in, with case 
reports, R. A. Rendich and L. A. Harrington, Oct., 439. 
Calcification of aortic valves (ab.), B. Moia and F. F. Batlle, 

Oct., 518. 

Calcification of pericardium and within heart muscle, J. J. 
Clark, Sept., 356. 

Calcifications, Radiologic diagnosis of valvular (ab.), B. 
Moia and H. J. Acevedo, Oct., 519. 

Calcinosis, Interstitial: report of case and review of litera- 
ture (ab.), B. I. Comroe, G. W. Chamberlin, and F. W. 
Sunderman, Dec., 758. 

Caleculi, Calcium and phosphorus excretion in urine of 
patients with renal or ureteral (ab.), R. H. Flocks, Dec., 

59. 
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ROENTGEN RAYS, examination—Continued 


Calculi, Recurrence of renal (ab.), C. C. Higgins, Dec., 759. 

Cancer of breast, Changes in radiologic picture in course of 
roentgen therapy of metastatic (ab.), LaMarque, Bétou- 
lieres, and Guibert, Dec., 

Cancer < colon, Covered perforations i in (ab.), A. Renander, 
July, 1 

ag Report on medical progress (ab.), G. W. Taylor, 
July, 119. 

PC Teng Case of small gastric (image encastrée) ab., R. A. 
Gutmann, G. Beaugeard, and Rognon, Nov., 650. 

Carcinoma of cervix with involvement of ureters, Frac- 
tional roentgen therapy of advanced (ab.), H. Kirchhoff, 
July, 121. 

Carcinoma of lung simulating pteeeetitany disease (ab.), 
E. Holman and P. Pierson, July, 1 

Cardiovascular dynamics: Asus Bag kymographic study, 
S. Brown, J. E. McCarthy, and A. Fine, Sept., 

Chest radiography, “Cut-off’’ of diaphragm line: new 
diagnostic symptom in (ab.), F. Polgar, July, 125. 

Cholecystography, Status of some of technical factors in, 
M. Feldman, Dec., 735. 

Chondrodystrophy: prenatal diagnosis possible, J. H. 
Thalheimer and J. Gershon-Cohen, Oct., 495. 

Chondromyxosarcoma and osteochondrosarcoma (ab.), L. 
Sorrell, July, 128. 

Colon, of perforating diverticula of (ab.), 
A. Renander, July, 1 

Colon, Roentgenologic - in acute obstruction, with 
particular reference to acute —" of sigmoid, L. G. 
Rigler and O. Lipschultz, Nov., 

Common duct End- following (ab.), 
F. M. Douglass, Dec., 756 

Cruciate ligament, Ossification in anterior (ab.), R. S. 
Garden, July, 117. 

Cyst, Dermoid, of mediastinum with rupture into pleural 
cavity (ab.), D. Wheeler, Oct., 515. 

ed s disease (pied forcé), ab., F. Halpern, Dec., 

Diagnosis, Some peeeeiations of roentgen rays to (ab.), 
B. R. Kirklin, July, 1 

Diverticulum pericardi os. L. Haas, Oct., 518. 

Emergency conditions, Roentgen diagnosis of (ed.), L. G. 
Rigler, Dec., 750. 

Film filing—modern way, A. J. Siegel, Dec., 738. 

Fistula, Roentgen diagnosis of cholecystocolic, C. A. Steven- 
son and M. W. Sherwood, Nov., 616. 

Fluoroscopic image, photography of: single exposure 
and roentgen cinematography (ab.), R. Janker, July, 113. 

ee. Protection in (ab.), C. A. Stevenson, Nov., 
4 


Foot, Traumatic periostitis and malacia of, L. Hymovich 
an . L. Bachman, Sept., 353. 
Foreign bodies, New method for epention of (orthodia- 
graphic method), I. Sayman, July, 8 
Gall bladder, Double: case report, L. tixcyee, Aug., 242. 
= Twenty-four-hour, N. B. Newcomer, Nov., 


Gallstone ileus, Pre-operative roentgen se ge of (ab.), 
R. M. Lowman and E. G. Wissing, July, 1 

Gallstone, Roentgenologic observation of y of 
calcium carbonate, J. Baron, Dec., 741. 

Gastric carcinoma, Radiologic aspects of beginning (ab.), 
R. A. Gutmann, Oct., 5 

Gastritis, Chronic superficial: correlation of gastric analy- 
sis and clinical af with gag examination 
(ab.), J. Bank and J. F. . Renshaw, Oct., 516. 

Gastritis, Gastroscopic ‘and roentgenologic findings in 
membranous (ab.), K. Lundbaek, Nov., 650. 

Gastroscopic study compared with other methods of 
—— in gastric lesions (ab.), E. B. Freeman, Aug., 


Gastro-enterostomy, Spontaneous: report of case, J. L. 
Horner and B. Kenamore, Oct., 

Genito-urinary tract, Roentgen visualization q some of 
commoner lesions of lower, L. E. Sorrell, Sept., 

Goiter, Intrathoracic (ab.), F. H. Lahey, July, 3g 

Head injuries, Stereoradiography in (ab.), E. Baumann, 
Dec., 755. 

Heart, pulmonary circulation, and great blood vessels in 
heart disease, Visualization of chambers of: preliminary 
observations (ab.), G. P. Robb and I. Steinberg, Oct., 518. 

Hematuria and its significance following automobile acci- 
dents: modern means of diagnosis and treatment (ab.), 
L. P. Dolan, Oct., 517. 

Hemoptysis as symptom for radiologist, Value of (ab.), 
Rémy-Roux, Nov., 646 

Humeral head, Grooved defect of: frequently unrecog- 
nized complication of dislocations of shoulder joint, 
H. A. Hill and M. D. Sachs, Dec., 690. 

Hydropneumothorax, Cases of, removed intact with entire 
pleural sac, C. Gottlieb and M. Malev, Oct., 497. 

Hypernephroma, Bilateral, J. F. Elward and R. L. Spire, 
Sept., 274. 

Hyperostosis calvarii interna: its clinical significance 
(ab.), B. N. Tager, E. K. Shelton, and W. C. Matzen, 
Nov., 649. 

Hyperparathyroidism, Radiation control of (ab.), E. A. 

erritt, Aug., 256. 
Hyperparathyroidism, X-ray therapy of, E. A. Merritt and 
M. Caulk, Oct., 477. 


RADIOLOGY 


Dec., 1949 


Hysterography, Diagnostic value of (ab.), A. D 
) avis, Oct,, 


leitis, Regional (ab.), A. Anzilotti, Nov., 644. 

lleitis, Regional (ab.), J. W. Holloway, Nov., 644. 

Infiltrates, X-ray diagnosis of, due to perisigmoiditis (ab.), 
yD, Krogdahl, July, 121. 

Intestinal motility, Roentgenologic contribution to physiol- 
ogy and anatomy of: gg’ A of over 100 normal individ. 
uals, G. G. Kopstein, July, 39. 

Intestinal obstruction, Réle of intestinal intubation in 
diagnosis and localization of, J. E. Lofstrom and R, J. 
Noer, Nov., t 

Intestine, during urinary irritati 
K. D. A. Allen and J. ‘HL Jamison, Nov., —, 

Intestine, Clinical aspects of chronic Hendin of small (ab,), 
E. D. Kiefer, Nov., 645. 

Intestine, Roentgen anatomy of small (ab.), G, W. Chamber- 
lin, Nov., 644. 

Intestine, Roentgenologic manifestations -neoplastic 
lesions of small (ab.), H. M. Weber, Nov., 

Intussusception of sigmoid (ab.), H. F. on es; 644, 

Jejunum, Report of case of stenosis of, caused by tuberculo- 
sis (ab.), L. Nuzzo, Oct., 516. 

Charcot’s (ab.), Sherwood and L. R. Hutchins, 

ec., 

Kidney, Congenital solitary (ab.), J. E. Nichol, Sept., 385. 

Knees, Intermittent oe of both: treatment with 
roentgen therapy, H. J. Epstein and L. Edeiken, Sept., 


Liver and spleen, Parasites of: radiologic and anatomo- 
histologic study, with special reference to aimee 
(ab.), G. Bignami and G. M. Secomandi, July, 125. 

Liver, Roentgen diagnosis of infected echinococcic cyst of 
(ab.). V. Hormuth, July, 125. 

Low back and sciatic pain, Roentgen-ray examination in 
individuals suffering from, with examples of some lesions 
in which errors in diagnosis may readily be made, J. C. 
Bell, Oct., 449. 

Lunate, Kienbéch’ s disease of (ab.), E. F. Cave, Aug., 260. 

Lung, Primary carcinoma of: report of two cases, C. H. 
Kelley, July, 61. 

Lung, Syphilis of: report of three cases observed in North 
China (ab.), C. K. Hu, C. N. Frazier, and C. K. Hsieh, 
Aug., 254. 

Lung, Two cases of gigantic cavities of, simulating empy- 
ema (ab.), E. Costantini, Nov., 

Lymphosarcoma of mediastinum (malignant thymoma): 
clinical and pathological study, with case report of 
ag (ab.), E. J. Bomze and J. D. Kirschbaum, Aug., 
oo. 


Mammography, Dangers of thorium dioxide 
solution in (ab.), D. C. Collins, July, 1 

Mandibular joint dysfunction, Mechanism, “ trismus and 
its occurrence (ab.), J. B. Costen, July, 1 

and gastromegaly (ab.), it “Ww. Gillespie, 

Meninges of spinal cord and brain, Effect of iodized oil on, 
L. Garland, Oct., 467. 

Metastases, Roentgenologic aspects of, M. J. Hubeny and 
M. Mass, Sept., 315. 

Metastasis, Diffused re ge 9 in cancer of breast (ab.), 

F. P. Lamarque, July, 121. 

Miller-Abbott tube, Roentgen-ray examination with, R. 
Golden, O. C. Leigh, and P. C. Swenson, Nov., 521. 

Myelography with use of thorium dioxide solution ‘(thoro- 
ona as contrast medium, B. H. Nichols and W. A. Nosik, 

t., 459. 

Myeloma, Multiple, L. C. Kinney, Dec. ,667. 

Myeloma, Solitary, of bone: review of roentgenologic 
features, with report of four additional cases, L. W. Paul 
and E. A. Pohle, Dec., 

Neurocutaneous syndromes, Roentgenographic findings in, 
G. W. Heublein, E. P. Pendergrass, and B. P. Widmann, 
Dec., 701. 

Obstruction, acute intestinal, Value of diagnostic criteria for 
choice of ‘therapeutic procedure. in management of: ex- 
~~ and clinical observations, O. H. Wangensteen, 

ec 

Optic foramina, Radiography of, ometoring Bullitt mastoid 
apparatus, B.S. Epstein and M. Kulick , July, 88. 

Osteochondritis dissecans (ab.), R. C. Burr, Dec., 757. 

Osteochondritis, Juvenile, C. A. Stammel, Oct., 407. 

Osteomyelitis of articular processes of vertebre, Primary 
presen: report of unusual case (ab.), W. H. Shebadi, 
uly, 129. 

Osteomyelitis, Slowly progressive pneumococcic (ab.), 
R. de Barros and N. Penteado de Castro, Dec., 757. 

Osteopoikilosis, Case of (ab.), Melot and Massa, Dec., 757. 

er (fragilitas ‘ossium), with report of case 
(ab.), H. McGarry, Dec., 756. 

— Fracture and dislocation of (ab.), E. P. Brockman, 

t 

Pelvic t tumors, Post-renal anuria following roentgen therapy 

oor. os Chamberlin, F, L. Payne, and L. W. Stevens, 

Sentheel ulcer in young (ab.), G. Bignami, Nov., 646. 

Peptic ulcer, Liquid colloidal aluminum meni in 
treatment of (ab.), C. R. Jones, Jr., July, 125. 

Pneumatosis cystoides intestinorum ve Bn Roentgen 
diagnosis of (ab.), S. Berglund, Nov., 650. 

Pneumo-encephalographic studies in _pre- -senile dementia, 
Clinical and, J. Romano and W. C. Miller, Aug., 131. 
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Vol. 35 


Pneumonitis, Acute interstitial: new disease entity (ab.), 
D. F. Smiley, E. C. Showacre, W. F. Lee, and H. W. Fer- 
ris, Sept., 385. 

Pneumonitis, Lipoid, B. R. Kirklin, Sept.,.261. ' 

Pori acustici, Significance of asymmetry of, as aid in diag- 
nosis of eighth nerve tumors (ab.), J. D. Camp and E. I. L. 
Cilley, Dec., 757. 

Pregnancy, Radiology in (ab.), J. B. Hartley, Oct., 517. 

Prolapse of gastric mucosa (ab.), V. W. Archer and G. 
Cooper, Jr., Aug., 254. 

Prostate, Roentgenogram in tuberculosis of (ab.), B. Sten- 
strom, Sept., 386. ; 

Psoriatic arthropathy, Roentgenologic appearance of (ab.), 
B. Biischer, July, 126. 

Pubic bone, Two cases of primary osteomyelitis of (ab.), 
J. J. Dinan, Dec., 756. 

Pubis, Roentgenologic study of course of tuberculosis of 
(ab.), G. Codeca, Dec., 757. 

Pulmonary over-expansion in infancy and early childhood, 
R.A. Carter, Oct., 391... 

Pylephlebitis, Thorium dioxide as aid in differential diagno- 
sis of, H. Koster, Dec., 728. : 

Pyelography, Blocking of ureters in intravenous, by means 
of filling bladder with oil, J. Arendt and L. A. Maslow, 

Pyelography, Suppression of urine complicating (ab.), W. C. 
Quinby and G. Austen, Jr., Aug., 259. 

Radium implant reconstructor (ab.), H. M. Parker and 
W. J. Meredith, Nov., 647. 

Renal radiology, Some aspects of (ab.), G. Vilvandré, Oct., 
517. 

Retroperitoneal liposarcoma with myxomatous degenera- 
tion, J. M. Flynn, July, 90. 

Rickets, Congenital posterior urethral valve causing renal: 
report of case (ab.), H. A. Derow and M. L. Brodny, 
Sept., 384. 

Roentgenologist and laryngologist, Co-operation by (ab.), 
E. R. Hargett, July, 127. 

Sarcoid, E. R. Bader, Oct., 482. 

Schiiller-Christian’s disease, Diagnosis of (ab.), A. Schiiller, 
Dec., 758. 

Selective service examinations, Dec., 743. 

Sella, Calcifications and decalcifications in tumors of 
region of: anatomic-radiologic findings (ab.), P. Wer- 
theimer, J. Dechaume, and A. Lévy, Aug., 258. 

Slicosis, Present status of (ab.), A. J. Lanza, Sept., 389. 

Sinuses, Opaque survey of nasal: method for diagnosis of 
anatomic state of sinuses and of functional capability of 
their membrane, R. Schillinger, July, 1. 

Sinusitis, Bronchiectasis and tuberculosis in relation to 

nasal (ab.), L. DeV. Chipman and R. J. Collins, July, 


129. 
to intestines, Disorders of (ab.), Sir E. Spriggs, Sept., 


Spine, Congenital malformation of cervical (Klippel-Feil syn- 
drome), ab., J. Lavelle, July, 130 

Spine, Fractures of, complicating metrazol therapy (ab.), 
B. T. Bennett, Jr., and C. P. Fitzpatrick, Nov., 650. 

Steatorrhea and allied conditions, Roentgen diagnosis of: 
practical value of ‘‘moulage sign’”’ (ab.), J. L. Kantor, 
Sept., 384. 

Stomach and jejunum, Pneumatosis cystoides of (ab.), R. 
Baumann-Schenker, Nov., 650. 

oes. Perforation of, due to syphilis, H. G. Hadley, July, 


Syringomyelia, Familial lumbosacral, C. van Epps and 
H. D. Kerr, Aug., 160. 

Thoracic aorta, Studies of descending, in anteroposterior 
position (ab.), B. Enquin and J. A. Aguirre, Oct., 519. 
Thorium compound, New organic, for x-ray diagnostic pur- 
poses: preliminary report, F. R. Greenbaum and A. F. 

Peters, July, 45. 

Thymic hyperplasia, Radiology’s responsibility in diagnosis 
and treatment of (ab.), C. K. Hasley, Aug., 256. 

Thymus in children, Problem of (ab.), A. G. Mitchell and J. 
.Warkany, Aug., 255. 

Tibia, Pseudofracture of (ab.), S. M. Roberts and E. C. 
Vogt, Aug., 256. 

Tomograph on tilting table, Device to allow use of: pre- 
liminary report, M. Harris, C. B. Ward, and E. A. Adding- 
ton, Sept., 358. 

Tomography (body-section roentgenography) as diagnostic 
aid in pulmonary tuberculosis (ab.), M. Cafiizares, C. 
Santos, A. A. Angara, and M. Lahoz, Aug., 256. 

Tuberculosis case-finding project, End-result of (ab.), 
J. B. Novak and J. S. Kruglick, Aug., 257. 

Tuberculosis of bone, Multiple cystic: roentgen picture 
and reparative process as seen in serial roentgenograms, 
J. L. Law, Sept., 328. 

Tuberculosis, Program for early aggressive treatment of 
pulmonary. (ab.), C. F. Hegner, Aug., 

Tuberculous infection, Detection of: comparative value of 
pathologic examination, tuberculin test, and x-ray ex- 
amination (ab.), J. A. Myers, Aug., 257. 

Tumor, Giant-cell, Ocular hypertelorism with cleft palate 
and, I. Posner and A. D. Piatt, July, 79. 

Tumors of spinal cord: diagnosis and treatment (ab.), A. 
W. Adson, Aug., 254. 

Tumors, Roentgen-ray studies of mediastinal (ab.), C. H. 
Peterson, Aug., 259. 

Ureteral calculi, Management of (ab.), L. B. Greene and 

C. C. Altman, July, 118. 


therapy 
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Ureteropelvic obstruction, Hydronephrosis secondary to 
non-calculous (ab.), W. I. Buchert, Aug., 259. 

Urinary dynamics, Clinical application of, E. L. Shiflett 
and D. Y. Keith, Sept., 336. 

Urographic contrast injections, Allergic reactions following 
(ab.), K. A. Hultborn, July, 122. 

Ventricles, Radiology of third and fourth.—Part I (ab.), E. 
W. Twining, Oct., 515. 

Ventriculography, Non-communicating cyst of septum 
pellucidum, with recovery following (ab.), N. J. Berkwitz, 
July, 122. 

Vertebra, Congenital malformation of transverse processes 
of first dorsal, A. Mayoral, July, 82. 

Wrist and ankle injuries (ab.), F. J. Morrin, Aug., 260. 

= research, Radiography in (ab.), F. C. Fraser, Dec., 

of. 


films 


Filing, Film—modern way, A. J. Siegel, Dec., 738. 
—— photographic film, C. J. Attwood, 
uly, 83. 


protection 


er: Protection in (ab.), C. A. Stevenson, Nov., 
548. 


Measurements of protection in radiotherapy department 
of Institute de Cancer de la Faculté de Médicine de Paris 
(ab.), J. Belot and L. Dauvilliers, Nov., 648. 


technician 


American Society of X-ray Technicians (ed.), C. H. Hea- 
cock, Oct., 508. 

Placement Bureau for x-ray technicians established by 
American Registry of X-ray Technicians, Oct., 511. 


Alignment of x-ray beam, Optical device for accurate (ab.), 
W. V. Mayneord, Dec., 755. 
ae direction in x-ray therapy (ab.), J. L. Dobbie, Nov., 
49, 


Cancer of breast, Changes in radiologic picture in course 
of roentgen therapy of metastatic (ab.), LaMarque, Bétou- 
lieres, and Guibert, Dec., 759. 

Cancer of buccal cavity, pharynx, and larynx, Dental lesions 
observed after roentgen therapy in (ab.), J. A. del Regato, 
Dec., 760. 

Cancer of cervix, Radiation of, F. W. O’Brien, July, 23. 

Cancer of lip and mouth, Treatment of, G. E. Pfahler, Nov., 


598, 

Cancer of rectum, Radiological treatment of (ab.), E. Ber- 
ven, Sept., 389. 

Cancer of tonsil, Diagnosis and treatment of, W. L. Mattick, 
Sept., 268. 

Cancer, Report on medical progress (ab.), G. W. Taylor, 
July, 119. 

Cancer, Teleroentgen therapy in treatment of (ab.), V. 
Paschetta, Dec., 759. 

Cancer, Treatment of superficial, by ‘‘x-ray caustic’ 
method (ab.), G. J. van der Plaats, July, 120. 

Cancer, Uterine: roentgen-ray therapy (ab.), D. G. Mor- 
ton, Dec., 760. 

Carcinoma of breast, Pre-operative irradiation in: histo- 
logic study, E. P. Halley and P. J. Melnick, Oct., 430. 

Carcinoma of cervix, Factors influencing prognosis in treat- 
ment of, R. Rosh, July, 17. 

Carcinoma of cervix uteri, Treatment of: tissue changes 
during and following radiation therapy (ab.), J. C. King 
and W. W. Brandes, Aug., 259. 

Carcinoma of cervix with involvement of ureters, Frac- 
oa ea therapy of advanced (ab.), H. Kirchhoff, 

uly, 121. 

Carcinoma of fallopian tube (ab.), L. Parsons, July, 118. 

Carcinoma of lung, Primary: report of two cases, C. H. 
Kelley, July, 61. 

Carcinoma of skin, Radiation therapy of: analysis of 83 
lesions in 70 patients, P. E. Wigby and M. Cohen, July, 


70. 

“Contact” roentgen therapy, Physical factors of low voltage, 
C. B. Braestrup and I. H. Blatz, Aug., 198. 

Deep therapy cases, Simple apparatus for rapid positioning 
of certain (ab.), S. B. Adams, Dec., 755. 

Dermatology, Indications and contra-indications of roent- 
gen-ray therapy in (ab.), C. G. Lane, July, 123. 

es carriers, Radiation therapy of, I. I. Kaplan, 
Oct., 425. 

Dosage, Summation of (ed.), R. R. Newell, Aug., 249. 

Endocrine glands, Skin eruption caused by x-ray therapy 
on (ab.), S. Bray, Nov., 648. 

Epithelioma of skin, Recommendations for use of near 
distance radiation in (ab.), H. G. Bode and H. Kliegel, 
Aug., 259. 

Generators in practice, Scattered radiation and variation 
of roentgen output of (ab.), W. Stenstrom and I. Vigness, 
July, 113. 

Goiter, Toxic (ab.), C. A. Joll, July, 124. 

Hydrarthrosis of both knees, Intermittent: treatment with 
roentgen therapy, H. J. Epstein and L. Edeiken, Sept., 


360. 

maa Bilateral, J. F. Elward and R. L. Spire, 

ept., 

Hyperparathyroidism, Radiation control of (ab.), E. A. Mer- 
ritt, Aug., 256. 

Hyperparathyroidism, X-ray therapy of, E. A. Merritt 
and . Caulk, Oct., 477. 

Hyperplasia, Thymic, Radiology’s responsibility in diagno- 

sis and treatment of (ab.), C. K. Hasley, Aug., 256. 
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ROENTGEN RAYS, therapy—Continued 
Hypophysis, Results of ten years of roentgen therapy of 
(ab.), J. A. Huet, July, 124. 
Intra-orificial roentgen therapy: improvements in ap- 
paratus, W. W. Wasson, J. S. Bouslog, and A. P. Jackson, 

Jr., Dec., 676. 

ee 3, Leukopenia, Avoidance of x-ray (ab.), C. Carrie and O. 
4 Schnettler, Dec., 755. 

Malignant melanoma, New results in near distance radia- 
tion of (ab.), K. Greineder and W. Neumann, Aug., 258. 
Melanomas, Radiosensitivity of malignant (ab.), F. Ellis, 

Aug., 259. 

escalation, Multiple, L. C. Kinney, Dec., 667. 

Myeloma, Solitary, of bone: review of roentgenologic 
features, with report of four additional cases, L. W. Paul 
and E. A. Pohle, Dec., 651. 

Necrosis, Radiation, Use of zinc peroxide in infected tumors 
and, report of cases, with technic, D. A. Sunderland and 
J. S. Binkley, Nov., 606. 

Neoplasms of testis, Discussion on diagnosis and treat- 
ment of (ab.), W. M. Levitt and R. T. Payne, Aug., 255. 

Pelvic tumors, Post-renal anuria following roentgen ther- 
apy for, G. W. Chamberlin, F. L. Payne, and L. W. Ste- 
vens, Sept., 346. 

Pemphigus, Roentgen therapy and chemotherapy in (ab.), 
C. Maderna, July, 129. 

Penis plastica, Treatment of induratio, by near distance 
radiation (ab.), W. Knierer, Sept., 7. 

Prostatic enlargement, Deep x-ray therapy in (ab.), R. A. 
Stoney, Sept., 386. 

Radiation therapy, Report on medical progress (ab.), R 
Dresser, Sept., 386. 

Reactions following 200 kv. therapy, Treatment of radia- 
tion, Z. A. Johnston, Aug., 192. 

Roentgen rays, Increase of effect of, My means of short 
wave therapy (ab.), H. Korb, Oct., 

“Rotating” irradiation, Calculation Py ae in (ab.), R. du 
Mesnil de Rochemont, Nov., 648. 

“Rotating” irradiation, Intensity distribution of roentgen 
—_ in (ab.), M. Nakaidzumi and T. Miyakawa, Nov., 
4 


Rotation therapy, S. J. Hawley, July, 65. Y 
Sinusitis, Bronchiectasis and tuberculosis in relation to 


— (ab.), L. DeV. Chipman and R. J. Collins, July, 
1 


Syringomyelia, Familial lumbosacral, C. van Epps and H. D. 
Kerr, Aug., 160 (170). 

Three-dimensional radiation distributions, Symposium on 
(ab.), J. Honeyburne, L. F. Lamerton, D. W. Smithers, 

ee and W. V. Mayneord, Sept., 386 
bis Tumors, Is near distance irradiation according to Chaoul 
ee suitable for treatment of deeply infiltrating (ab.)? Z. 

Hrabovszky, Aug., 258. 

Tumors, Roentgen-ray studies of mediastinal (ab.), C. H. 
Peterson, Aug., 259. 

therapy, measurements 

Graphic constructions for localization, mensuration, and 
reduction: standard symbols and nomenclature, j. Kauf- 
man, Oct., 489. 

Measurement, Biological, of gamma rays in by OM a 
roentgens”’ with mouse sarcoma as test object (ab.), K 
Sugiura, Dec., 

tubes 

Market for used films, Sept., 380. 

Output of x-ray tubes, Devices for maintaining constant 
(ab.), D. E. Lea, July, 1 

Tube of Institute for Cancer of Faculté de Médicine de 
Paris, Arrangements for use of 600 kv. (ab.), J. Belot and 
hag Dauvilliers, Dec., 756. 


unr 
Milion-volt x-ray unit, E. E. Charlton, W. F. Westendorp, 
L. E. Dempster, and G. Hotaling, Nov., 585. 
SARCOID. See Tumors, sarcoid. 
SARCOMA 


Chondromyxosarcoma and osteochondrosarcoma 
L. E. Sorrell, july, 128. 

Gamma rays in “‘equivalent roentgens,” Biological ee 
ment of, with "?_ sarcoma as test object (ab.), K 
Sugiura, Dec., 754 

Lymphosarcoma of mediastinum (malignant thymoma): 
clinical and pathological study, with case report of child 
(ab.), E. J. Bomze and J. D. Kirschbaum, Aug., 255. 

Radiosensitivity of malignant tumor, Study on action at 
distance of inflammation on growth and (ab.), S. Sasaoka, 
July, 113. 

Roentgen sarcoma, Contribution to question of (ab.), U. 
Cocchi, Nov., 648. 

Trachea, rig of: 


SCHEUERMANN’S DISEASE. Sec Spine. 
SCIATICA 
Low back and sciatic pain, Roentgen-ray examination in 
individuals suffering from, with examples of some lesions 
in which errors of diagnosis may readily be made, J. C. 
Bell, Oct., 449. 
SCIENCE 
X- ag cnsoe influence in pure and applied science (ab.), 
hearer, Sept., 
SCLEROSIS, tuberous 
Neurocutaneous syndromes, Roentgenographic findings 
“ in, G. W. Heublein, E. P. Pendergrass, and B. P. Wid- 
mann, Dec., 701. 


(ab.), 


report of two cases (ab.), T. Wein- 
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SELLA TURCICA 
Tumors of region of sella, Calcifications and decaleifica. 
tions in: anatomic-radiologic findings (ab.), P. Wer- 
theimer, J. Dechaume, and A. Lévy, Aug., 258, 
SHOULDER 
Humeral head, Grooved defect of: frequently unrecog. 
aa complication of dislocations of shoulder joint, 
A. Hill and M. D. Sachs, Dec., 690. 
SILICOSIS 
Silicosis hazard in mechanical dentistry (ab.), L. 
bach, with technical assistance of J. Siegel, 
Sept., 390. 
Silicosis, i uamaaa status of (ab.), A. J. Lanza, Sept., 389, 
SINUSES, nasal 
Bronchiectasis and tuberculosis in relation to nasal sinusi- 
tis (ab.), L. DeV. Chipman and R. J. Collins, July, 129, 
Nasal sinuses, Opaque survey of: method for diagnosis of 
anatomic state of sinuses and of _— capability of 
their membrane, R. Schillinger, July, 1 
See Bones. 


E. Siltz- 
chemist, 


a effects of magnetic fields, Report of few recent 
riments on, M. Lenzi, Sept., '307 (310). 

Widespread subcutaneous, 
tissues of leg (ab.), G. Moberg, July, 118. 

Eruption, ay caused by x-ray therapy on endocrine 
glands (ab.), S. Bray, Nov., 648. 

Reactions to hard and soft roentgen rays, Difference in 
skin and tissue (ab.), A. Frank, Sept., 

Roentgen-ray therapy in dermatology, Indications and 
contra-indications of (ab.), C. G. Lane, July, 123. 

Sensitivity of skin to roentgen rays and its dependence of 
central and peripheral nervous system (ab.), H. Bade, 
Sept., 390. 

cancer 

Biopsy, Evaluation of risk of, in squamous carcinoma: 
clinical experiment (ab.), R. Paterson and J. R. Nuttall, 
July, 120. 

Cutaneous ‘neoplasms treated, Work of Sydney Hospital 
Radium Clinic, from 1911 to 1938, and analysis of (ab.), 
S. Bray, Sept., 388. 

Radiation in carcinoma of skin, Results with near distance 
(ab.), F. John, Oct., 514, 

Radiation in carcinoma of skin, Several years’ experience 
ey) results obtained with near distance (ab.), K. Henkel, 

t 

Radiation in epithelioma of skin, Recommendations for 
use of near distance (ab.), H. G. Bode and H. Kliegel, 
Aug., 259. 

Radiation therapy of carcinoma of skin: analysis of 83 
lesions in 70 patients, P. E. Wigby and M. Cohen, July, 70. 

Sarcoma, Contribution to question of roentgen (ab.), U. 
Cocchi, Nov., 648. 

SKULL. See Cranium. 
SOCIETIES 

American College of Physicians, July, 104. 

American College of Radiology, Aug., 250 

American Congress of Physical Therapy, ile. 104. 

American Institute of Physics, Dec., 751. 

American Public Health Association, Dec., 752. 

American Registry of X-ray Technicians, Oct., 511. 

American Society of X-ray Technicians (ed.), 'C. H. Hea- 
cock, Oct., 508. 

Applied Nuclear Physics, Conference on, July, 1 

Associated Radiologists of New York, Inc., Faly. 100; Aug., 
246; Sept. 366; Oct., 505; Nov., 631; Dec., 74 47. 

Baltimore City Medical Society, Radiological Section, 
July, 100; Aug., 246; Sept., 366; Oct., 505; Nov., 631; 
Dec., 747. 

Brooklyn Roentgen Ray Society, July, 100; Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 

Buffalo Radiological Society, ‘July, 100; Aug., 246; Sept., 
366; Oct., 505; Nov., 631; Dec., 74 “- 

California Medical Association, Section on Radiology, 
July, 4 Aug., 245; Sept., 365; Oct., 504; Nov., 630; 

ec. a. 

Canadian Association of Radiologists, July, 102; 
248; Sept., 368; Oct., 507; Nov., 633; Dec., 749. 

Central New Vork Roentgen Ray Society, gy 101; 
246; Sept., 366; Oct., 505; Nov.,631; Dec. 

Chicago Roentgen Society, July, 99; Aug., 245 5;  Sest., 365; 
Oct., 504; Nov., 630; Dec., 746. 

Cleveland Radiological Society, July, 101; Aug., 247; 
Sept., 367; Oct., 506; Nov., 632; Dec., 

Connecticut State’ Medical Society, Section on Radiology, 
i.e 99; Aug., 245; Sept., 365; Oct., 504; Nov., 630; 

ec 

Denver Radiological Club, July, 99; Aug., 245; Sept., 
365; Oct., 504; Nov., 630; Dec., 7 

Detroit X- “ray and Radium Society, tale, 100; Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 

Florida Radiological Society, July 99; "Aug., 245; Sept., 
365; Oct., 504; Nov., 630; 4 

Georgia Radiological Society, 99; Aug., 245; Sept. 
365; Oct., 504; Nov., 630; Dec., A 

Illinois Radiological Society, July, 00; Aug., 245; Sept., 
365; Oct., 504: Nov., 630; Dec., 

Illinois State Medical Society, Section on Radiology, July, 
ik Aug., 245; Sept., 365; Oct., 504; Nov., 630; Dec., 


Aug., 245; Sept., 365; 


in connective 


Aug., 
Aug., 


Indiana Roentgen Society, July, a: 
Oct., 504; Nov., 630; Dec., 746 
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a X-ra Club, July, 100; Aug., 245; Sept., 365; Oct., 
s ro Radiological Society, July, ug., 

“<—. City Oct., 505; Nov., 631; , 747. 

Kentucky Radiological Society, July, 100: Aug., 245; Sept., 
365; Oct., 504; Nov., 630; Dec., 746. 

La Canadienne- Francaise @ Electrologie et de Radi- 
ologie Médicales, Nov., 633; Dec., 749. 

Long Island Radiological Society, July, 101 Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 

Los “Angeles County Medical Association, Radiological 
Section, July, 99; Aug., 245; Sept., 365; Oct., 504; Nov., 
630; Dec., 746 

Memes Roentgen Club, July, 101; Aug., 247; Sept., 367; 

, 506; Nov., 632; Dec., 748. 

denies Association of Roentgenologists, July, 100; Aug., 
246; Sept., 366; Oct., 505; Nov., 631; 

Midsummer Radiological Conference, Oct., 

Milwaukee Roentgen Ray Society, July, 102; 
Sept., 368; Oct., 507; Nov., 633; Dec., 749. 

Minnesota Radiological "Society, July, 100; Aug., 246; Sept., 
366; Oct., 505; Nov., 631; Dec., 747. 

Nebraska Radiological Society, July, 100; Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 

New England Roentgen Ray Society, July, 100; Aug., 
246; Sept., 366; Oct., 505; Nov.,631; Dec., 747. 

New York Roentgen Society, July, 101; Aug., 246; Sept., 
366; Oct., 505; Nov., 631; Dec., 747. 

Officers and Committees of American Radium Society, 
Oct., 512. 

Ohio Radiological Society, July, 101; Aug., 247; Sept., 

Oct., 506; Nov., 632; Dec., 74 

Pacific Roentgen Club, ‘July, 99. Pacific Roentgen Society, 
Aug., 245; Sept., 365; Oct., 504; Nov., 630; Dec., 746. 

Pennsylvania Radiological Society, July, 101; Aug., 247; 
Sept., 367; Oct., 506; Nov., 632; Dec., 748. 

Philadelphia Roentgen Ray Society, July, 101; Aug., 247; 
Sept., 367; Oct., 506; Nov., 632; Dec., 748. 

Pittsburgh Roentgen Society, July, 101; Aug., 247; Sept., 
367; Oct., 506; Nov., 632; Dec., 74 

Radiological Section of Wisconsin ‘State Medical Society, 
July, 102; Aug., 248; Sept., 368; Oct., 507; Nov., 633; 
Dec., 749. 

Radiological Society of Academy of Medicine 
Roentgenologists), July, 101; Aug., 247; Sept., 367; 

506; Nov., 632; Dec., 748. 

—— Society of” New Jersey, July, 100; Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 

Radiological Society of North Carolina, July, 101; Aug., 
247; Sept., 367; Oct., 506; Nov., 632; Dec., 


Aug., 248; 


Radiological Society of Virginia, ‘July, 102; Aug., 248. 
See Virginia Radiological Society. 
Rochester Roentgen-ray Society, July, 101; Aug., 247; 


Sept., 367; Oct., 506; Nov., 632; Dec., 748. 
St. Louis Society of Radiologists, July, 100; Aug., 246; 
Sept., 366; Oct., 505; Nov., 631; Dec., 747. 
San Francisco Radiological Society, July, 99; Aug., 245; 
Sept., 365; Oct., 504; Nov., 630; Dec., 746. 
Section on Radiology, Canadian Medical Association, 
July, 102; Aug., 248; Sept., 368; Oct., 507; Nov., 633; 
ec., 
Section on Radiology, Ontario Medical Association, July, 
oo Aug., 248; Sept., 368; Oct., 507; Nov., 633; Dec., 
49. 


Sociedad de Radiologia y Fisioterapia de Cuba, Dec., 749. 

South Carolina X-ray Society, July, 101; Aug., 247; Sept., 
367; Oct., 506; Nov., 632; Dec., 748. 

Tennessee Radiological Society, July, 101; Aug., 247; Sept., 
367; Oct., 506; Nov., 632; Dec., 748. 

Texas Radiological Society, ‘July, 102; Aug., 247; Sept., 
367; Oct., 506; Nov., 632; Dec., 748. 

University of Wisconsin Radiological Conference, July, 102; 
Aug., 248; Sept., 368; Oct., 507; Dec., 749. 

Virginia Radiological Society, Sept., Mer. Oct., 506; Nov., 
632; Dee., 748. See Radiological Society of Virginia. 

Washington State Radiological Society, July, 102; Aug., 
248; Sept., 368; Oct., 507; Nov., 633; Dec., 749. 

SPINAL CORD 

Iodized oil, Effect of, on meninges of spinal cord and brain, 
L. H. Garland, Oct., 

Tumors of spinal cord: 
W. Adson, Aug., 254. 

SPINE 

Atlo-axial dislocation, Recurring, with repeated involve- 

— of cord and recovery (ab.), G. R. Kamman, Nov., 


diagnosis and treatment (ab.), A. 


Cervical spine, Congenital malformation of (Klippel-Feil 
syndrome), ab., J. Lavelle, July, 130. 

Chronic arthritis of spine, Contribution to knowledge of 
Scheuermann’s disease combined with (ab.), A. H. Lem- 
merz, July, 129. 

Dorsal vertebra, Congenital malformation of transverse 
processes of first, A. Mayoral, July, 82 

Fractures of spine complicating metrazol cage | (ab.), 
B. T. Bennett, Jr., and C. P. Fitzpatrick, Nov., 650. 

Hyperparathyroidism, X-ray therapy of, E. A. Merritt and 
R. M. Caulk, Oct., 477. 

Low back and sciatic pain, Roentgen-ray examination in 
individuals suffering froin, witn examples of some lesions 
in which errors of diagnosis may readily be made, J. C. 
Bell, Oct., 449. 
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Myelography with use of thorium dioxide solution (thoro- 
trast) as contrast medium, B. H. Nichols and A. 
Nosik, Oct., 459. 

Osteomyelitis. of articular processes of vertebre, Primary 
Preeens, report of unusual case (ab.), W. H. Shebadi, 

uly, 

Pemphigus, and chemotherapy in (ab.), 
C. Maderna, July, 

Spondylolisthesis, Be ol of (ab.), M. Batts, July, 130. 

Syringomyelia, Familial lumbosacral, C. van Epps and H. 
D. Kerr, Aug., 160. 

Tomograph on tilting table, Device to allow use of: pre- 
liminary — M. Harris, C. B. Ward, and E. A. Adding- 
ton, pt. 

bi my plana’ (Calvé), ab., H. von Hecker and K. Thews, 
July, 1 

SPLEEN 

Parasites of liver and spleen: radiologic and anatomo- 
er study, with special reference to pentastomes 
(ab.), G. Bignami and G. M. Secomandi, July, 125. 

SPONDYLOLISTHESIS.  Sce Spine. 

STANDARDIZATION COMMITTEE 

Technical Bulletin No. 1, Radiological ss of North 
America Standardization Committee, E. . Quimby 
and G. C. Laurence, Aug., 138. 

STEATORRHEA. See Celiac disease. 

STEREORADIOGRAPHY 

Head injuries, Stereoradiography in (ab.), E. Baumann, 
Dec., 755. 

STOMACH 

Carcinoma, Case of small gastric (image encastrée) ab., R. A. 
Gutmann, G. Beaugeard, and Rognon, Nov., 650. 

Carcinoma, Radiologic aspects of beginning gastric (ab.), 
R. A. Gutmann, Oct., 514 

Gastro-enterostomy, 
Horner and B. Kenamore, Oct., 

Megaduodenum (ab.), H. W. Gillespie, 

ict 

Gastroscopic study ry 5 with other methods of diagno- 
sis in gastric lesions (ab.), E. B. Freeman, Aug., 

Peptic ulcer, Liquid colloidal aluminum hydroxide in 
treatment of (ab.), C. R. Jones, Jr., July, 1 

— ulcer, Medical treatment of, and its _ 

(ab.), E. Meulengracht, July, 125. 
— of stomach due to syphilis, H. G. Hadley, July, 


report of case, J. L. 


Physiology of stomach (ab.), L. Gleize-Rambal, Nov., 650. 
Pneumatosis cystoides of stomach and jejunum (ab. ); 
Baumann-Schenker, Nov., 650. 
Prolapse of gastric _— (ab.), V. W. Archer and G. 
Cooper, Jr., Aug., 
inflammation 
Chronic superficial gastritis: correlation of gastric analysis 
and clinical study with gastroscopic examination (ab.), 
J. Bank and J. F. Renshaw, Oct., 516. 
Gastroscopic and roent findings in 
branous (ab.), K. Lundbaek, Nov., 
SULPHANILAMIDE AND SULPHANILAMIDE DERIVA- 


Stone formation, Hematuria, renal colic, and acetyl-sulpha- 
pyridine, associated with sulphapyridine therapy (ab.), 
I. Snapper, S. H. Liu, H. L. Chung, T. F. Yii, and H. M. 
Sun, Sept., 385. 
SUPRARENA 
Adrenal glands, vention of, by air injection (ab.), 
N. W. Roome, July, 1 
SYMPHYSIS PUBIS 
Osteomyelitis of a bone, Two cases of primary (ab.), 
J. J. Dinan, Dec., 
Tuberculosis of pore Pigg Roentgenologic study of course of 
(ab.), G. Codeca, Dec., 757 
SYPHILIS 
Lung, Syphilis of: 
China (ab.), C 
Aug., 254. 
Peterakion of stomach due to syphilis, H. G. Hadley, July, 
86. 


SYRINGOMYELIA 
Familial lumbosacral syringomyelia, C. van Epps and H. D. 
Kerr, Aug., 160. 


TEETH 
Dental lesions observed after roentgen nety in cancer of 
— ~ Sl pharynx, and larynx (ab.), J. A. del Regato, 


TERMINOLOGY. See Nomenclature. 
TESTICLES 
Neoplasms of testis, Discussion on diagnosis and treat- 
ment of (ab.), W. M. Levitt and R. T. Payne, Aug., 355. 
TETRAIODOPHENOLPHTHALEIN. See Phenolphthalein and 
phenolphthalein derivatives. 
THORAX. See Chest. 
THORIUM DIOXIDE 
Dangers of thorium solution in mammog- 
raphy (ab.), D. C. Collins, July, 1 
Myelography By use of thorium tioxide solution (thoro- 
trast) as contrast medium, B. H. Nichols and W. A. 
Nosik, Oct., 459. 
Pylephlebitis, Thorium dioxide as aid in differential diagno- 
sis of, H. Koster, Dec., i 
X-ray diagnostic purposes, New organic thorium compound 


report of three cases observed in North 
K. Hu, C. N. Frazier, and C. K. Hsieh, 
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for: report, F. R. Greenbaum and A. F. 
Peters, July, 4 
THYMUS 
Children, Problem of thymus in (ab.), A. G. Mitchell and 
J. Warkany, Aug., 255 
Effect of thymus ‘transplants on tumor growth (ab.), M 
Murray, Dec., 
Hyperplasia, thy aie. s in diagnosis 
and treatment of (ab.), C. K. Hasley, Aug., 
Lymphosarcoma of mediastinum (malignant 
clinical and pathological study, with case report of child 
(ab.), E. J. Bomze and J. D. Kirschbaum, Aug., 255. 
THYROID 
Goiter, Toxic (ab.), C. A. Joll, July, 124. 
Hyperparathyroidism, Radiation control of (ab.), E. A. 
Merritt, Aug., 256. 
Ss roidism, X- -ray therapy of, E. A. Merritt and 
. Caulk, Oct., 477. 
TIBIA 


eeeiaoeyee of tibia (ab.), S. M. Roberts and E. C. Vogt, 
Aug., 
TISSUES, culture 

Irradiation, Further studies on effects of, on proliferation 
and metabolic processes of normal and malignant tissues. 
IV.—Effects produced by different dosage rates of x-ray 
radiation on proliferation of various tissues grown in 
vitro, A. Goldfeder, Aug., 210. 

TOMOGRAPHY 

Pulmonary tuberculosis, Tomography (body-section roent- 
genography) as diagnostic aid in (ab.), M. Cafiizares, 
C. Santos, A. A. Angara, and M. Lahoz, Aug., 256. 

TONSIL 

Cancer of tonsil, Diagnosis and treatment of, W. L. Mattick, 

Sept., 
TRACHEA 

Sarcoma of trachea: report of two cases (ab.), T. Weinberg, 

July, 129. 
TRAUMA 

Head ee. Stereoradiography in (ab.), E. Baumann, 
Dec., 

Low dng rn sciatic pain, Roentgen-ray examination in 
individuals suffering from, with examples of some lesions 
in which errors of diagnosis may readily be made, J. C. 
Bell, Oct., 449. 

Lunate, Kienbéch’s disease of (ab.), E. F. Cave, Aug., 260. 

Patella, Fracture and dislocation of (ab.), E. P. Brock- 
man, Sept., 385. 

Periostitis, Traumatic, and malacia of foot, L. Hymovich 
and A. L. Bachman, Sept., 353. 

an combination injuries, Traumatic (ab.), V. Lundt, 
Nov., 

Wrist ps ankle i injuries (ab.), F. J. Morrin, Aug., 260. 

TUBERCULOSIS 

Stenosis of jejunum caused by tuberculosis, Report of case 
of (ab.), L. Nuzzo, Oct., 5 

ne 

Multiple cystic tuberculosis of bone: roentgen picture and 
reparative process as seen in serial roentgenograms, J. L. 
Law, Sept., 328. 

Pubis, Roentgenologic 63 of course of tuberculosis ef 
(ab.), G. Codeca, Dec., 

pulmonary 

Bronchiectasis and tuberculosis in relation to nasal sinusitis 
(ab.), L. DeV. Chipman and R. J. Collins, July, 129. 

Case-finding project, End-result of tuberculosis (ab.), 
J. B. Novak and J. S. Kruglick, Aug., 257. 

Collapse therapy at Chicago Municipal Tuberculosis 
Sanatorium: critical study of 8,083 cases (ab.), 
Tice and A. J. Hruby, July, 126. 

Detection of tuberculous infection: comparative value of 
pathologic examination, tuberculin test, and x-ray ex- 
amination (ab.), J. A. Myers, Aug., 257 

Hydropneumothorax, Cases of, removed intact with en- 
tire pleural sac, C. Gottlieb and M. Malev, Oct., 497. 

Pathologic studies, Tuberculosis problem viewed in light 
of recent (ab.), H. C. Sweany, Aug., 257. 

Tomography (body-section roentgenography) as diagnostic 
aid in pulmonary tuberculosis (ab.), M. Cafiizares, C. 
Santos, A. A. Angara, and M. Lahoz, Aug., 256. 

Treatment of pulmonary tuberculosis, Program for early 
aggressive (ab.), C. F. Hegner, Aug., 257. 

TUMORS 

Adrenal glands, Visualization of, by air injection (ab.), 
N. W. Roome, July, 122. 

Biologic effects of magnetic fields, pene of few recent ex- 
periments on, M. Lenzi, Sept., 

Cancer, Report on medical a ht (ab.), G. W. Taylor, 
July, 119. 

Cancer therapy, Differentiation of surgical and radiothera- 
peutic applications in (ab.), L. Schénbauer, July, 120. 

Carcinoma of breast, Diagnosis and management of (ab.), 
N. F. Hicken, July, 117. 

Carcinoma of fallopian tube (ab.), L. Parsons, July, 118. 

Carcinoma, Relative grading of primary and secondary 
(ab.), I. A. B. Cathie, July, 119. 

and osteochondrosarcoma (ab.), 
L. E. Sorrell, July, 128. 

Cutaneous neoplasms treated, Work of Sydney Hospital 
Radium Clinic, from 1911 to 1938, and analysis of (ab.), S. 
Bray, Sept., 388. 

Eighth nerve tumors, Significance of asymmetry of pori 


acustici as aid in diagnosis of (ab.), J. D. Camp and E, | L 
Cilley, Dec., 

Epithelioma of vulva (ab.), J. E. Stacey, Sept., 388. 

Giant-cell tumor, Ocular hypertelorism with cleft palate 

ducti I. Posner D. Piatt, July, 79. 

nduction, Tumor, and tumor growth in hypophysect, 
mice (ab.), R. Korteweg and F. Thomas, July 11 113. 

Infected tumors and radiation necrosis, Use of zinc peroxide 
in, Bg ses of cases, with technic, D. A. Sunderland and 
J. S. Binkley, Nov., 606. 

Infiltrating tumors, Is near distance irradiation according 
suitable for deeply (ab.)? Z. Hrabovszky, Aug., 

08. 

Intracranial tumors, Multiple: Discussion of relation of 
meningeal to acoustic tumors and report of case (ab.), 
W. J. Gardner and O. A. Turner, Aug., 258. 

Liposarcoma, gl with myxomatous degenera- 
tion, J. M. Flynn, July, 9 

Lymphosarcoma of na! oe (malignant thymoma): 
clinical and pathological study, with case es of child 
(ab.), E. J. Bomze and J. D. Kirschbaum, Aug., 255. 

Malignant tumor, Experimental study on effect of vitamin A 
= and radiosensitivity of (ab.), Y. Huzita, July, 


Mediastinal tumors, Roentgen-ray studies of (ab.), C. H. 
Peterson, Aug., 259. 

Neurocutaneous findings in, 
G. W. Heublein, E. P. Pendergrass, and B. P. Widmann, 
Dec., 701. 

Osteoclastoma “4 patella: case report (ab.), S. N. Chatter- 
jee, Sept., 
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